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PROCEEDI NGS
(Time noted: 8:20 a.m)

B.G ADAMS: As the Commander of the United
States Arny Center for Health Pronmotion and
Preventive Medicine, it is ny pleasure to wel cone
t he menbers and staff of the Armed Forces
Epi dem ol ogy Boar d.

| appreciate this opportunity to host this
prestigious neeting and to use this opportunity to
mar ket to you what CHPPM can do in a joint arena to
support our national mlitary strategy. Wen we
| ook at Desert Storm as well as nore recent
depl oynments in Haiti, Somalia and Rwanda, it is
evi dent that environnental hazards, endem c di seases
and non-battle injuries all produce casualties.

The AFEB and CHPPM are both organizations
whi ch have primary roles in pre-deploynent, as well
as followon work during and after deploynents. W
are relevant to mlitary nmedicine at all echel ons of
wor k, the strategic, operational and tactical
| evel s.

As part of your agenda, you will be
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di scussing the new role and m ssion of the AFEB. |
hope CHPPM wi || be a key conponent of your new role
and m ssion. W need to work together to identify
nmedi cal threats and to collect the information that
docunments the problems we face. Already | amquite
optimstic that we will continue to work together,
since sone of ny staff, Dr. Jack Heller, Col onel
Bruce Jones and Major Mark Rubertone are speakers
for this program These quality people represent
the new work for the Center for Health Pronotion and
Preventive Medi cine.

CHPPM i s an el aboration of the
envi ronnental and occupational health m ssion
acconmpl i shed by the Arnmy Environnmental Health Agency
for the past 35 years. In Novenber, we wll
i nactivate the AEHA and the CHPPM wi || becone the
maj or subordi nate command in the Arny Medi cal
Command for occupational health, environnental
sci ence, epidem ol ogy and di sease surveill ance and
health pronmotion. Qur priorities for mssion
services will reflect readiness, health risk and/or
regul atory or | egal considerations.

We are currently working on five products
or services which will define our new organizati on.

The first of these, deploynent nedical
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surveillance, will be briefed to you by Jack Heller
when he di scusses the Persian Gulf Initiative and
Depl oynment Medi cal Surveill ance.

Qur second initiative is personal readiness
assessnment whi ch enphasi zes the inportance of
i ndi vi dual surveillance before, during and after
depl oynments. This initiative is being worked by
Col onel Brundage and Maj or Rubertone, who is on your
schedul e to tal k about Arny medical surveillance
activity.

The third initiative is the Theater Arny
Medi cal Laboratory which can be shortened to TAM..
The TAML is a FORSCOM Unit stationed here at
Edgewood. The mi ssion of the 5520th TAM. is to
identify and eval uate health hazards in the area of
operations through uni que nedical |aboratory
anal yses and rapid health hazard assessnments of
nucl ear, biological, chem cal, endem c di sease,
occupati onal health and environnmental health
t hreats.

Qur fourth initiative is a preventive
medi ci ne readi ness hotline to provide tinely,
conprehensive and current information to preventive
medi ci ne staff for both TO&E and TDA units. This

service is being designed to be accessed through
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phone |ines, secure fax and conmputer links. The
hotline is expected to be phased into operation
duri ng FY96.

The fifth and final CHPPMinitiative is to
devel op our Center as a strategic and operational
organi zation for health pronotion and preventive
medi ci ne.

We are focusing on two of three pillars of
the national mlitary strategy which show a healthy
and fit force and casualty prevention along with
casualty care and nmanagenent.

The bottom|line for CHPPM is readi ness
t hrough health. CHPPMis working to optim ze
sol dier effectiveness by mnimzing health risks and
i ncorporating health pronotion and wel I ness into
soldiers' Ilives.

| ook forward to a continued worKking
relationship with the Armed Forces Epi dem ol ogi cal
Board. | know together our results will produce a
health Armed Forces and we will be able to
denonstrate to the American peopl e our
accountability for the health of the Armed Forces.

DR. KULLER: We're about ready to go, |
hope. The first topic today will be presented by

Dr. Browne, who deals with the i ssue of sickle cel

CAPI TAL HI LL REPORTI NG
(202) 466- 9500



© 00 N oo o b~ w N P

N NN N NN R R R R R R R R R
O A W N B O © O N o 0 » W N L O

trait testing in the mlitary. And | think
everybody has a handout or should have a handout
t hat was prepared regarding the issue. There are
sone outside if you don't have them

" m sorry about having to talk with my back
to nost people, but -- Col onel Browne.

COL. BROWNE: Thank you.

Good nmorning. |I'mjust sort of rushing in
fromthe train.

What | would like to present is sone issues
that we have related to sudden death in basic
mlitary training as it relates to our sickle cel
trait policy. And what we are doing is asking the
Board to | ook at the apparent risk or the increased
risk of sickle cell trait in our basic mlitary
trai nees and how it pertains to increased norbidity
and sudden deat h.

And | think the questions that we would
like for the Board to | ook at and make sone
recommendations for us, are related to whether we
should test all mlitary nenmbers for sickle cell
trait or sickle cell anem a or other abnornmal
henogl obi nopat hi es.

And the question is is there really a need,;

does this testing help to decrease the risk; is it a
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cost effective test for all mlitary nmenmbers; and
whet her this testing should be done during their
initial physical exam nation or wait until they
arrive at their basic training facility.

The question has conme up because there is a
| ack of uniformty in our policy currently. And so
what | would plan to do is to give you an overview
of what we have and what has happened over the past
several years.

So first, I will start by giving you a
little definition and information, not knowi ng where
all of you are in reference to sickle cell anen a;
talk a little bit about the current policy and the
process that's going on; provide you with sone data
on past studies and reports that have been done; and
of fer some concl usions and reconmendati ons that were
made by our sickle cell working group.

When we | ook at basically sickle cel
anem a or sickle cell trait, which is what this is
tal ki ng about, we're | ooking at a henogl obi nopat hy.

And | think that it is very inportant for us to
consi der henogl obi nopat hi es and not just nake it
specifically for the sickle cell abnormal
henogl obi n, because there is some overlap with other

henogl obi nopat hi es.
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What we're tal king about is |ooking at the
henmogl obi n and that abnormal protein that is in the
red cells. And this is the cell that carries the
oxygen. And when you have a normal henogl obin; that
is, the A, the A2 and the F, usually the F being the
fetal henpglobin. And as you get ol der, of course,
t hat decreases in percentage and A being the nornmal
henogl obi n.

We're concerned with the abnor nal
henmogl obins. S being the one for sickle cell. You
can al so have an abnormal C or G to a |esser
extent, and al so sone of the thalassem as. And we
would like to have this to deal with all of those
abnormal henogl obi n.

When we | ook at sickle cell, of course,
this is an inherited disorder. It produces this
abnormal henogl obin. And then under certain
conditions, of course, if you inherit one of these
abnormal genes from one parent with nornmal
henogl obins fromthe other parent, of course, you
wi Il have sickle cell trait. And you can see that
the sickle cell trait is apparent in about 8 percent
of the African-Anmerican population. Thirty-five to
40 percent of the henoglobin S is usually

characteristic in the sickle cell trait popul ation.
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If you inherit an abnormal gene from both
parents, of course, you then have the sickle cel
anem a that is characterized by the SS henogl obin
and of course, you're running in the 80 to 90
percent of abnormal henogl obin, with a small
percentage of A. And of course, as you get on to
t eenagehood and young adult, you |lose that fetal
henmogl obin. And of course, in the African-Anerican
popul ation, this is less than 1 percent of the
overall population in the United States.

When we | ook at the ability to sickle, this
is when the henopgl obin takes on this abnormal shape
that is characteristic of sickle cell anem a, this
usually occurs in certain conditions. And what
happens is that when the henpgl obin takes on this
abnormal shape, such as |like a sickle or a crescent,
it decreases the ability of the cell to travel
t hrough the vessels and again, results in sonme
synptomat ol ogy that | will discuss in just a bit.

If we |look at sickle cell trait again; that
i's, having one gene that is abnormal and one that is
normal, those individuals usually have a near nornal
life expectancy. However, they may go through a
period of tine where they are exposed to certain

conditions that will result in synptomatol ogy. Such
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12
conditions as high altitude usually greater than
10, 000; certain other stressful kinds of situations.
And this may result in sonme small or micro infarcts
that may be manifested in the kidney and the spl een
and, of course, in blocked vessels.
| f you have both of the genes abnormal and
you have sickle cell anem a or what is underlined on
the slide as sickle cell trait, of course this
results in a significant amount of what we consi der
pai nful crises. These individuals will go on to
have infarcts in various organs and usually do not
live to a full normal adult life. O course, many
years ago, they were not living past the 20's and of
course now we have a few of themliving until age
40.
The greater problem seens to be in the
ki dneys and in the spleen. And what we're | ooking
at are bl ocked vessels. This is usually called by
smal | infarcts that result in scaring in the kidneys
and it affects the kidney's ability to conserve
wat er. And of course, we know that because the
urine is not concentrated.
Of course, this leads to greater problem
with volunme depletion or dehydrati on when t hat

mechanismis no | onger present. And of course, we
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13
feel that from sonme of the data that this perhaps
contributes to the problemthat these individuals
woul d have in the mlitary when they're undergoing
their basic training and the rigorous physical
training that is required of them

Since this topic was really | ooking at the
exerci se rel ated sudden death, again, just to give
you a definition of what we're neani ng by sudden
death, of course, this is death that occurs with
usually a m nimal anmount or no warning signs. And
the individuals just collapse. And even at autopsy
they're not able to deternmi ne the etiology of that
sudden deat h.

An acconpanying condition is called
rhabdonyol ysis. This is where you have a breakdown
or damage to the skeletal muscle tissue in the
ki dneys, and of course, a |leaking of certain
cel lul ar conmponents that will then go on to result
in acute renal failure as the rhabdonyol ysis
progresses and ultimte can result in death.

Qur policy in DoD started back many years
ago. In 1972 we requested the National Acadeny of
Sciences to look at this condition because, of
course, it created a great deal of controversy. And

out of the review by the National Acadeny,
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14
reconmendati ons were made that we should screen al
accessions. And of course, you would excl ude
i ndi vidual s that had sickle cell disease from going
on to matriculate in the mlitary.

And, of course, it would put a restriction
on flying duties for those individuals with sickle
cell trait. And it reconmended al so that we
continue on with sone further study.

| will point out that these recomendati ons
of course later on got into a great deal of
controversy because it resulted in discrimnation
agai nst certain individuals that woul d have the
trait.

In 1973, the Services went on to adopt the
recomendati ons that were made by the National
Acadeny. And as | indicated on the next slide, you
will see that this resulted in the exclusions of
aviation capability for individuals, particularly in
the Air Force.

And so the Air Force Acadeny started to
disenroll its cadets in 1979. A great deal of
controversy, as | say, resulted in this and there
were a nunber of congressional hearings and debates
and of course class action suits resulted in that.

And in 1981, the Services then went on to

CAPI TAL HI LL REPORTI NG
(202) 466- 9500



© 00 N oo o b~ w N P

N NN N NN R R R R R R R R R
O A W N B O © O N o 0 » W N L O

15
allow limted aviation duties for those individuals
that woul d have sickle cell trait. And what they
did is put a percentage |limt on that abnormal
henogl obin. And you can see that you had to have
| ess than 41 percent of the abnormal henoglobin to
go on to matriculate in the aviation area.

We continued to study this area because we
did not have good scientific data. And in 1981, the
Uni fornmed Services started a tri-service study.

This was followed up in 1983 by a study done by

Wal ter Reed, a prospective study in conjunction wth
the Sickle Cell Departnent at Howard University and
their Sickle Cell Di sease Center.

In 1985, the Secretary of Defense went on
to renmove all restrictions based upon the limted
ampunt of data that we had and the hearings and
suits, to renmove all restrictions from sickle cel
trait individuals in terms of their aviation and
di ving capabilities.

Of course, that ended the studies at that
particul ar tinme.

The process then was devel op that what we
should do is that | ooking at those individuals that
are going to enter the mlitary, not all of themare

screened as they cone through the MEPS center or
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16
t hrough the DoDMERB. They are usually screened at
the basic training area in the Navy and in the Air
Force, as well as Marines. They are not screened in
the Arny at the basic training facilities.

And what this requires in terns of the
screening is that you do a basic -- a Sickl edex
test. This is where you're taking sone bl ood and
you're looking at the ability of this blood to cl ot
in this screening test. And if that test is
abnormal, then those individuals are provided
counseling as to the potential risk of having sickle
cell trait and the inmportance of increased altitude
and hydration.

Of course, those individuals that are
positive are being further tested with a henogl obin
el ectrophoresis which will then go on to
differentiate nore definitely the type of abnormal
henogl obi n that these individuals would have.

During this screening process, there is not
a di scussion on sudden death or the consequences of
Rhabdonyol ysi s.

This slide, again, is sonmething that |I've
al ready gone over in terns of the Sickledex test.
That test is a very inexpensive test and it can be

done in the |local | aboratories; whereas, the
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17
el ectrophoresis is a nuch nore definitive test and
again requires testing in certain specific
| aboratories that would have that capability.

Ri ght now, those individuals that are
com ng through our mlitary training and allowed to
go on for accession, of course, must have at |east a
50 percent of their henogl obin must be A That is
t he normal henogl obin. They nmust al so have no
synptons of sickling or sickle cell crisis. And if
they are allowed to go on to fly, those individuals
woul d have | ess than 41 percent of that abnormal
henogl obi n, no evidence of anem a of any type and no
ot her associ at ed henogl obi n abnormality. And t hat
woul d be determ ned by the el ectrophoresis test.

When we | ook at sonme of the past studies
t hat have been done -- and of course we still need a
significant anount of work in his area -- there have
been nunmerous not only mlitary but also civilian
studi es that have been reported. There is a tri-
service study where we've | ooked at over two mllion
recruits starting from 1977 through 1981, and it has
a 28 percent greater risk of sudden death in those
Africa-American troops that have the sickle cel
trait. The nmechanism of this, of course, is not

known at this tine.
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There are nunerous studies that also | ooked
at Rhabdonyolysis as it relates to sickle cel
trait. Again, both in the mlitary as well as the
civilian popul ation. And what has been determn ned
out of these studies is that usually you see the
Rhabdonyol ysis in hose sickle cell trait individuals
in association with exertion, where these
i ndi vi dual s may have not gone through a particul ar
type of conditioning. It is also associated with
pre exposure to a viral illness, usually within a
coupl e of weeks prior to the onset of the
Rhabdonyol ysis. These individuals would have al so
sone vol ume depletion in ternms of dehydration and
may have been exposed to conditions where there are
| ow oxygen tension.

On the next slide, this has one of the
studi es that | ooked at exercise-related death in
those individuals. And this is inferred heat
ill nesses because again we're | ooking at synptons
fromthese individuals in areas that have a high
tenperature. And we have wet bulb gl obe tenperature
that is greater than 75 and you can see that in the
yellow, this is the test that was proven in those
i ndividuals that had the sickle cell trait. And you

can see that again it's about 50 percent.

CAPI TAL HI LL REPORTI NG
(202) 466- 9500



© 00 N oo o b~ w N P

N NN N NN R R R R R R R R R
O A W N B O © O N o 0 » W N L O

19

And then of course in other cases that we
could not make a definitive situation, but again
with conditions that would infer heat illness that
woul d i ncrease that percentage of sudden death up to
about 89 percent.

And if we | ooked at those that had sickle
cell -- the normal henogl obin without any S, you can
see that that percentage is even less. |It's about
15 percent in those individuals that were truly
docunmented and then with an inference rate, bringing
that up to about 48 percent. So you can see there
is a distinct difference between those that have the
abnormal henogl obin and those that didn't.

Here, | ooking at again some nore data for
the risk of exercise-related deaths in the black
popul ation, and this is a nunber of studies. 1'd
like to just point out that we're | ooking at
relative risk in the last colum, and you can see
that that comes to about 21 percent in terns of the
relative risk for those individuals having the
abnormal henogl obin. And this is calculated from
the 22 deaths that occurred in 100,000 recruits with
sickle cell trait versus 12 individuals out of a
population of 1.1 mllion with normal henogl obin.

Since the |l arger anpunt of data conmes from

CAPI TAL HI LL REPORTI NG
(202) 466- 9500



© 00 N oo o b~ w N P

N NN N NN R R R R R R R R R
O A W N B O © O N o 0 » W N L O

20
the Air Force, we | ooked at the Air Force experience
in basic training from 1985 to 1994. There were
433, 000 troops that had been | ooked at. Qut of this
about 13 percent represent the black popul ati on.

And of this, 4600 troops had the sickle cell trait.
That is conparable to what we find in the genera
popul ati on for bl acks.

Qut of this experience, there were 11 total
deaths of all causes. Three of those deaths related
to individuals that had sickle cell trait. And
have sone data that you see there on those
i ndi viduals, all over 21 years of ago. All of them
related to exertion in running for some | ength,
usually a mle or nore. And again, one individual,
you'll note, that had a viral illness just prior to
t he onset of Rhabdonyolysis and the sudden death
that resulted in those individuals.

Agai n, when we | ooked at this and conpared
with some of the civilian data, this is conparable
in those individuals that woul d have sickle cel
trait.

Agai n, |ooking at the sudden death per
100, 000 troops, again we're conparing those
individuals with sickle cell trait, conpared to

those without sickle cell trait and then | ooking at
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t he non-bl ack popul ation. You can see that that is a
signi ficant nunber there.

The overall death rate fromall causes, of
course, is 2.5. And that's just Air Force data.

When we | ook at a much snaller denom nator
in the Air Force Acadeny data, there were five
deat hs since 1959. O course, there was no nention
of sickle cell trait in any of those. And of course,
none of those individuals were bl ack.

There were three cases of Rhabdonyol ysis
resulting in some of themrequiring dialysis. Al
three of those individuals that had Rhabdonyol ysis
al so had sickle cell trait and they also had pre-
exposure to a viral illness that may have resulted
in the Rhabdonyol ysis.

What we're | ooking at in terns of the
conclusion is that the relative risk is quite high
for sudden death in those individuals with sickle
cell trait. O course, the absolute risk of sudden
death is low. The association with sickle cell
trait and exercise seens to be related to, again,
sickle cell trait exercise and sudden death seemto
have sone correl ation.

We are uncertain fromthe data that we have

now whet her a gradual training process wl|l
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contribute to also a continuous of sudden death or
whet her this will decrease the sudden death. W
think that conditioning may warrant sone increase in
terms of survival.

The Air Force data is not any different
fromthat we |ooked at with the overall tri-service
studies. And again pointed out in the conclusion is
that viral illness may certainly be quite
significant.

Some of the recommendati ons of course
com ng out of this is that we're enphasi zi ng
hydration and acclimtizing these individuals for
their particular training process. And if the
tenperature is greater than 75 for the wet bulb
gl obe, that vigorous hydration is recomended.

They thought that it also should be
i nportant for the troop instructors, the recruit and
al so for medical personnel, but | think
significantly it is for enphasizing the inportance
of this for your medical personnel so that they can
counsel the individuals very early on in ternms of
the likely conplications of having sickle cell trait
and goi ng out and doing vigorous training or staying
inthe mlitary

And one of the recommendati ons, again, in
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the next slide, out of this group is that we
establish the DoD Sickle Cell Trait Working G oup.
And again, those recommendations are that al
recruits, tri-service, should be screened at the
time of accession. That the risk of sickle cell
trait should be explained to them before they are
going on to further matriculate in the mlitary.
They shoul d have the option to withdraw fromthe
mlitary at that time if they would like to.

We al so need to have further research
because, again, we have sketchy data at this point.
Further information certainly is required to nore
definitively respond to this.

It is also recommended that no bl ood
donati ons should be given or taken from i ndividuals
with sickle cell trait until they have conpl eted
their basic training. Again, because you put them
in an anem c situation resulting in the | ow oxygen
situation and it may precipitate other conditions in
ternms of greater problenms with their ability to
continue with their vigorous training.

And that if any individual presents with a
viral illness, whether this is viral
gastroenteritis, upper respiratory tract infection,

that those individuals should refrain from any
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exerci se or physical training activity for at | east
greater than one week.

The Sickle Cell Working G oup had
representatives fromthe Surgeon General's office,
the Tri-Service MIlitary Personnel, Health Affairs
and Force Managenent, as well as the research
activity. These recomendati ons were nmade to Dr.
Joseph and to the service secretaries. And of
course, the report was sent forward and the Navy and
the Air Force concurred on the reconmendati ons of
the Sickle Cell Working Group. The Arny made a
nonconcurrence in testing all of its recruits and of
course resulted in having a further | ook at this
information so that we can bring it to the Board for
further analysis and your recomendati ons.

We feel very strongly that the policy
shoul d be uniform throughout the Services for all of
our individuals and it is recommended that they
train and have that option prior to matriculating in
the Service, and given the option to withdraw, if
t hey so choose.

"Il be happy to entertain questions.

DR. KULLER: Questions? Yes. Dr. Chin.

DR. CHIN. Two questions. | mght as wel
as the second one first. Wiy did the Arny -- what
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reason did the Arny give for nonconcurrence? And
the other is the testing policy that we have here
says both henpglobin S and | guess GG6PD defici ency
testing?

COL. BROWNE: Yes.

DR. CHIN: What was the status of G6PD
before this? Was that routine before or is this a
new recomrendati on altogether?

COL. BROWNE: This risk has been there
since the '60s. That has not changed. And there
has not been a question about the G6PD. So that
testing is going on.

The question in reference to the Arny, the
Arnmy felt that it was not necessary to screen at the
basic training | evel because they have al ready
instituted a program of rigorous hydration across
the board in watching those areas and that their
trai nees are not subjected to sone of the conditions
that you would find in the Navy and the Mari nes.

And Col onel Longi no, who is the Sickle Cel
Wor ki ng Group Chairperson, may want to el aborate
further on this.

COL. LONG NO The Army's position,
think, is -- you know, everybody has their positions

on the sickle cell issue as we went into it, and the
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conplicating factors Doris really hadn't even
menti oned or she's alluded to, | guess. And that's
when you get into the issues of is it a racial
issue; is it a nmedical issue; is it a training
issue. And it is. That's right.

And sonme of those we have good data on. In
t he nedi cal side of the house we have sonme pretty
good data. Dr. Clark, for those of you that know
him he's done a |ot of research in the area and
he's now at Howard University but he's a retired
Armmy Col onel .

Sone of the Services have the sanme opinions
that they had 15 years ago because it was a very big
racial issue in the early '80s, late '70s/early
'80s, as she showed up there with the cadets in the
Air Force Acadeny. | don't think it's as big of a
raci al issue today but sonme people may di sagree with
t hat .

The Arny position of not testing came from
the Sec Def letter of 1985 that said that there'l
be no restrictions on sickle cell. Well, the other
Services' testing cane fromthat sane letter. So
t he Services have sort of been doing -- how they
interpreted that |etter back in 1985 determ ned what

t hey' ve been doing since then in the testing.

CAPI TAL HI LL REPORTI NG
(202) 466- 9500



© 00 N oo o b~ w N P

N NN N NN R R R R R R R R R
O A W N B O © O N o 0 » W N L O

27

The only problemwi th the Arny and the
point | want to get to that we had on the Sickle
Cell Group is that we had a really hard tine
identifying all of the causes of death in Arnmy BMI
since 1985. So we weren't real sure how many of
t hem were sickle cell related.

The ot her problemthat we had was that it
was hard to relate the deaths with a change in
policy at BMI regarding hydration. The nunbers you
showed up there, for instance, were all nunbers back
in the '70s up to about '84, '85, '86 tinme frame and
very little data since then.

Wel I, nmost of our training practices,
especially the Marine Coups, Parris Island has had
no problemwth the sickle cell trait, for instance.

Most of our training practices have probably
i nproved.

We | earned fromthe Israeli wars when
| srael lost no troops in the '67 war because the
force hydrated and Egypt | ost 20,000 to conbat
casual ti es because of the dehydration and heat
el ements. We | earned since then. We train our
peopl e better. We do the Force hydration. What we
don't have is we don't have a correspondi ng dat abase

t hat says back before we hydrated well and had good
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training practices, this is what occurred. Since
then, this is what occurred.

Air Force, by the way, on those three
deat hs, what were your training practices during
that time period. And we have sone indication,
al t hough we can't nail it down, that maybe they were
alittle lax in the area of hydration and proper
heat prevention measures during the tinme when they
had at | east a couple of those three deaths.

So that's the issue when you really get
down to it. It's training and it's nedical and then
there's this thing in the background called raci al
that conplicates it sonetines.

So, the problemis the data is hard to
identify. You can make your m nd up dependi ng on
whi ch data you | ook at and what your background on
the issue is. So that doesn't help you any, | know,
but that I think sums up what the group found, in
addition to the very good overview that Doris
pr ovi ded.

COL. BROWNE: And | mght add just one
thing. In trying to make it a nonracial issue, the
recommendation was to screen all recruit.

Therefore, you're not singling out the African-

Ameri can popul ation. And also, | mght point that
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certain individuals with Mediterranean backgrounds
t hat al so have the abnormal henogl obins. And so,
because it is an inexpensive test to do the
Si ckl edex, it is recommended that all recruits are
trained and therefore you elimnate the issue of
saying we're only looking at a mnority popul ati on.
COL. LONG NO We had kind of a funny
incident with that, real quick. The Air Force in
about -- oh, in the Spring, maybe April or My,
changed their policy to counsel the individuals at
training who tested positive for sickle cell trait.

And when they counsel ed them explained the

29

i ncreased risk that these nunmbers and data show, and

then offered themthe opportunity to disenroll at
that time and send them honme. And this was the
first couple of days in BMI.

The first person to be identified with
sickle cell trait and accept the option to go hone
was a bl ond- haired bl ue-eyed Caucasian. So

everybody threw their hands up then and said, well,

t hose people that were saying test everybody versus

test only blacks -- you know, how do you identify a

Medi t erranean. They could have as high a risk. So

it really gets nmessy.

Good luck with this. 1'"mglad you have it.
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|"mdone with it. |"mretired in three weeks, so -

DR. KULLER: Dr. Fletcher?

DR. FLETCHER: | enjoyed this very nuch.
There's one case in the civilian arena in the
University of Arizona, |ooked in on the Depart nment
of Medicine on this young man who col | apsed suddenly
prior to his football practice. Core tenperature
was normal. No evidence of rhabdonyolysis. And
finally, had a ruptured spleen. No evidence of
sickling. Nothing. They are still investigating
this case. The patient subsequently died. He had a
hi story of a positive sickle cell trait.

So there's sonething nysterious about this
illness. There really is.

COL. LONG NO  Just a couple of weeks ago.

DR. FLETCHER: Yes. Two-three weeks ago.

COL. LONG NO | cut that out and took it
to Patty, a nurse, and said | wonder if this was
sickle cell.

DR. FLETCHER: Yes. Hugh Al pert who's head
of nedicine there said this was a trait. And it's a
mystery what happened. There's nothing
hemat ol ogi cal on the autopsy findings and a very

mysterious illness that happened.
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COL. BROWNE: And again, this is what we're
finding in sonme of the early studies. It may be
interesting to |l ook at his percentage of abnormal
henogl obi n.

DR. FLETCHER: Maybe sonet hi ng
subm croscopi c we don't know about.

COL. BROWNE: Yes. Again, mcroscopic
i nfarcts.

DR. KULLER: Dr. Wolfe?

DR. WOLFE: Dr. Browne, | think you' ve said
that the Arny is routinely testing for GGPD? It's
my understandi ng the Arny does not test.

COL. LONG NO The Army only test right now
-- the way | understanding it is that they test
after BMI for those individuals who are going to go
into the high risk areas; i.e., they' re going to be
exposed to | ow oxygen atnospheric conditions, the
skydivers, | believe sone underwaters. But they do
not test prior to BMI.

DR. WOLFE: [|'ve got another point. An
awful ot of Arny people have been flying to the
Persian Gulf and Somalia and el sewhere. Do you have
any experience with flying as a risk factor,
nmorbidity or nortality, in people who are perhaps

unscreened? | guess many of them are unscreened.
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COL. BROWNE: The Air Force data on flying,
not necessarily specifically Arny data, they have
| ooked at altitudes greater than 10, 000.
Particularly if your percentage of abnornmal
henmogl obin is at that 41 percent or greater, then
you run the risk of having conplications.

DR. KULLER: Can | ask -- what | understand
is that the data you' ve presented showing the rate
of 22 per 100, 000, 22 cases per 100,000, what was
the time period fromthat? | understand that this
is all fromway back?

COL. BROMWNE: Yes. '75, | think, to '81

DR. KULLER: And the data on the Air Force,
the 43 per 100,000? And the question | have -- I'm
not aski ng exact dates. The question was raised
about what the current status is.

COL. BROWNE: These were studies that were
done in the '80s.

DR. KULLER: So as | understand it, at the
present time you have no idea whether there's any
sudden deaths related to sickle cell trait in the
mlitary?

COL. BROWNE: Not specifically in the
mlitary. There is a study that Dr. Karp published

in July of 1994 in the Sem nars of Hematol ogy where
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it was sort of a review of a nunber of studies. And
of course, | think he has applied to | ook at the
mlitary through one of our granting processes. And
"' m not sure whether he received that grant and the
study is going on at this time or not, but we
certainly recomend that -- at |east the Wbrking
Group recomrended further study.

DR. KULLER: It seenmed to ne a very
critical question. The argunent is that with
i nproved hydration practices right now and i nproved
medi cal practices, preventive nmedicine practices,

t hat the number of cases or deaths are goi ng down.
But of course, when you have a rate this |low, you' ve
got to have a | ot of nunbers, otherwi se with
confidence limts around 22, with 10,000 it would be
O or it could be 8.

So the problembasically is knowi ng what's
happening. | would be somewhat concerned about
setting up specific guidelines for a relatively rare
phenonmenon and presum ng that there won't be a | ot
of individuals falling through the cracks in the
system gi ven such a rare phenonenon in the sense
t hat when people don't see anything for |ong periods
of time, there's generally a tendency to get away

from doi ng anyt hing because nothing seens to happen
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until it does happen.

So it would be interesting to see whet her
there i s any cases occurring now and whet her the
rate really has gone down.

There are two ot her questions, though. |
know that there's new therapy right nowto try and
prevent -- this is primarily in sickle cell disease,
but it's oral drug therapy, as | understand it. Has
sone thought been given or is there any potenti al
for the use of -- for sonme of these at |east during
training? |s there sonme thought of investigation?
| don't know what the status is. | knowit's fairly
new.

And the second question related to that is
in these individuals who got into trouble, was there
any evidence that they have any ot her associ ated
abnormalities, such as myocardi opat hi es of vari ous
sorts, which also are fairly comopn -- nore conmon
in the Afro-Anerican population? |Is there any
interaction between sickle cell traits and
myocar di opathy? O also, is there any evidence in
the mlitary that they have a simlar problemwth
mar k bands or any of the connective tissue disorders
in relationship to training?

COL. BROWNE: Starting with your | ast
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guestion, |I'm not aware of association with any of
the connective tissue disorders. 1In reference to
cardi ol ogi cal problenms, there have been a nunber of
t hi ngs docunent ed, whether they're cardi omyopat hi es,
arrhythm as, et cetera, that they try to associate
particularly with the sudden death situations and
sickle cell trait. There's evidence in ternms of the
docunent ati on for that.

When we | ook at studies that are ongoi ng,
and | think the Arnmy had pulled sonme data to | ook at
nmorbidity and nortality in sonme of the areas,
whet her it's cardiac, et cetera, and seeing if
sickle cell trait was there. It is usually not
docunent ed that the individual has sickle cel
trait. 1In those cases where they have sickle cel
anem a, of course, that would be docunmented on the
record, so there's no way to capture that unless
t hey have had prior screening and it's in the
records, going back and doing a retrospective study.

DR. KULLER: Dr. Ascher?

DR. ASCHER: Do you know the community
experience with this problemin terns of whether
there are any numbers from nmedi cal providers to tell
us whether this is a common civilian problem as well

and whet her we should be a little nore vigorous with
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t aki ng our hydration information into the community?

COL. BROWNE: Again, the few studies that
have had the sudden death with civilian individuals,
usually they are either runner or some other
athletic activity that they are participating in.
There have the few cases there. But again, it's
very sparse and it is |ooking back at the records to
see if sickle cell trait played a role in that.

Again, it's not sonething that has been
| ooked at often enough so that we can have | arge
enough studies, but there are nmany studi es that have
one or two individuals running pretty nmuch the sane
as what we have in the military.

DR. KULLER: 1'd like to point out that
we' ve | ooked at this. The sudden deaths in Afro-
American nmen in the civilian world are much higher
than they are in any other group and there's a
fairly |l arge nunber of these deaths which are signed
out as nmyocardial fibrosis, myocarditis, et cetera.
VWi ch nmeans that the pathol ogist really doesn't
know what happened. But if he |ooks hard enough, he
can find some areas of fibrosis in the myocardi um
And as far as | know, nobody's really taken a very
hard | ook at how nmany of these m ght be related to

trait.
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| think it's a very good question in the
civilian sector. Obviously if it happens during
physi cal activity, at a basketball ganme or training,
it becones very common. But reality is that these
i ndi vi dual s could have viral infections nmuch |ike
the mlitary, basically, then thought that they died
fromviral myocarditis or viral nyocardi opathy of
sone sort, while maybe the real problemis
dehydration, viral infection and sickle cell trait
that's just not identified in the civilian sector.

COL. BROWNE: Yes. Again, there's not
studies to go back and show t hose myocarditis or
myocar di opathies with sickle cell trait. And that's
sonething that really needs to be done to show if
there's a correlation.

The sports studies, again, they have been
done in a nunber of athletes in this country, as
well as in other countries with the sudden deat h.

DR. GARDNER: |'m Dr. Gardner from USIS,
|"ve spent the |last six years working with Dr. Karp
on henogl obin studies and a | ot of what you saw up
there was data from our presentation before this
commttee -- this Working G oup.

The best study, the best data cone really

fromthe '77 to '81 studies where through autopsy
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review and FIP review all the data were done. Since
that time, the Arny particularly changed its
training programto enphasi ze preventi on of heat
illness and rehydration which dropped the nunber of
deaths in the Arny dramatically and it basically did
not see any sickle cell trait related deaths in the
Armmy nmuch during the '80s at all.

Dr. Karp's recent paper kind of summari zed
what he's tried to collect from'81 through '86 and
at that tinme there was not many deaths related to
sickle cell trait in any of the Services. And there
has been no funding -- currently no funding to study
the basic training deaths in the mlitary and the
data since 1986 really are not yet coll ected.

And to do these kind of studies is very
difficult. You have to study all deaths. The
exerci se-rel ated deaths are difficult to identify.

For exanmple, at Parris Island in 1991,
there was a death attributed to drowning and the
aut opsy said drowning. The FIP review said
drowning. But in review of the eyew tness accounts
and the records we found that the recruit swam al
the way across the pool, swamall the way back, got
10 feet fromthe edge and then suddenly just stopped

and sunk to the bottom And both the autopsy and
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the FIP review nentioned nyocardial infiltration and
this was an exercise-related arrhythma with
myocarditis nost |ikely death.

And so this would gone in as an acci dent al
deat h had you not done this thorough review. And so
to do these kind of studies takes an extrenely
t hor ough revi ew of every death and identifying those
factors of pathol ogic analysis.

Now t he 30-fold excess risk that we're
tal ki ng about for those with sickle cell trait is in
t hose unexpl ai ned deat hs, those where you don't have
anomal ous coronaries, cardiomyopathy or nyocarditis
but those that are left over. And those deaths are
primarily rhabdomyol ysis, heat stroke and
unexpl ai ned sudden arrhyt hm as.

What brought this subject up was three
sickle cell trait related deaths in the Air Force in
the |l ast three years, and suddenly the whol e thing
surfaced again. And that's why the Wbrking G oup
was reestablished.

COL. BROWNE: And there was al so one fenale
death in the Navy | ast year.

COL. LONGINO Could I just add on to that?

That's a real good point of why the whole issue

surfaced again. And really it did not surface from
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the nmedical community or the researchers. It
surfaced because a commander, a four-star general
down in the Air Force said, hey, wait a mnute. W
have kids dying here of this sickle cell trait.

What can we do to prevent it? And himwalking into
t he Pentagon and trying to come up with a way to do
that, initiated the whole research program | think
that's good to keep in mnd. | appreciate your

menti oni ng that.

DR. ASCHER: Were those three follow ng the
establ i shed policy for hydration?

COL. LONG NO Well, as a matter of fact,
l'ike I nmentioned earlier, we had some indications
that the Air Force reenphasi zed their hydration
program following that. W had sone nunbers and |
don't renenber exactly, but basically one Sumrer,
close to where the first two deaths occurred, the
bl ack flag days at Air Force basic training, which
are those days where the wet bulb tenperature is so
hi gh and therefore they inplenment precautions, the
nunber was real low. It was six or eight. | can't
remenber exactly.

This last Summer we saw it -- '94, even
t hough there was a death in the Fall of '"94, in '94

bl ack flag days were either 26 or 28. So an obvi ous
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-- the weather is not that much different in San
Antoni o from Sunmmer to Summer, an obvi ous reenphasis
on heat prevention.

DR. ASCHER: | do think that if you have a
prevention that works, such as this hydration
policy, you can't |let your indicator of its failure
be your deaths, | guess, is the point. You have to
enphasi ze to the conmander, whether they're four-
star generals or lieutenants that this really has to
be done regardl ess of any indicator system And
you believe it, then you probably should stop the
screeni ng and use the hydration.

DR. KULLER: Well, 1 think that we have to
unfortunately because of tinme, we're going to
probably stop. But |I do want to say one thing. And
it seens to ne that the critical piece that's
mssing fromthis is the data currently about what's
happeni ng to deaths of recruits, both fromthis
trait and from other associated conditions so that
one could make a reasonabl e decision. And | think
that Dr. Ascher may be correct in saying they have a
successful program for hydration, we haven't seen
anything. There's non data that says whether this
wor ks or doesn't work. It's essentially anecdotal.

It's | ess advanced.
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But when you have such a low rate, you're
only tal king about four or five cases anyway. |
mean, it's not a big problemoverall. |It's a big
probl em obviously in terns of people who die but |
mean it's a small nunber of events. So | think it's
i nportant that the dataset be updated at |east to
show what's goi ng on.

Thank you very nuch. That was very
interesting. Unfortunately, we're running behind
but I guess we'll be all right.

The next discussion will be on primquine
prophyl axis for malaria, Conmmander Wei ss.

CDR. VEI SS: Thank you and good norning.

My nane is Commander Walter Weiss. | am stationed
at the Naval Medical Research Institute in Bethesda,
Maryl and and 1'm here representing the Departnment of
Def ense mal ari a program

|"d like to present to you data supporting
a new indication for an old drug. The old drug is
primaquine. |It's been around since the 1950s. But
we have new data showi ng that this drug can be used
now as a prophylactic drug for malaria prevention in
the field.

The questions that 1'd like to bring to the

Board is, after |ooking at the evidence |I'mgoing to
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sunmari ze today, do you think primquine should be
pursued for further devel opment by the Departnent of
Defense for its use in troops and particularly, what
sort of additional data would you require in order
to add this drug to the recommended |ist of drugs
formmalaria prophylaxis in the mlitary.

"1l begin with some background on mal ari a.
This slide is a schematic diagram of the nmalaria
life cycle. At the top an infected nosquito bites a
person and sporozoites travel rapidly to the |iver.
There, they devel op over a period of from seven
days up to many nonths, depending on the nmalaria
species, into |liver stage malaria parasites called
shi zont s.

These liver stage shizonts then rupture and
rel ease nmerozoites into the blood and these
mer ozoites begin infecting red blood cells. There
is then a red blood cell cycle of replication that
goes on with some of these turning into the sexual
fornms of gametocytes which can go back and reinfect
nosqui t os.

Now, drugs that attack the |iver stages of
mal ari a have the potential of removing nmalaria from
the body entirely and these are termed causal

prophylactic drugs. Unfortunately, none of the
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anti-malaria drugs that are currently used act
predom nantly on the liver stages.

Drugs that act on the red blood cell cycle
are terns suppressive. That is, there is still
mal aria in the body; that is, in the liver, but
because all the signs and synptons of malaria
illness occur during the red blood cell infection, a
person can remain asynptomatic with undetectable red
cell infections but they still have malaria in their
livers which potentially could break out later. So
t hose are suppressive drugs.

Now, all the -- as | nentioned, all of the
current anti-malarial drugs that we have work on the
red cell and typically this neans that nefloquine,
chl oroqui ne or doxycycline are taken during the
period of exposure to nmalaria but that when a person
| eaves the exposed area they have to continue taking
their anti-malarial suppressives for four weeks.
This gives time for |iver stage shizonts that are
still incubating to come out into the blood and be
killed off by the suppressive.

Subsequent to that four weeks, it is now
recommended that two weeks of prinmaquine be taken to
eradicate any |latent forns remaining in the liver.

So we're tal king about a total of six weeks of
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therapy after |eaving the exposed area. This is a
maj or problemto getting conpliance. People usually
take their drugs when they' re actually overseas, but
when they come honme, they like to stop. And a |ot
of the malaria cases in the mlitary in recent years
have been traced back to this |lack of conpliance on
t he post-exposure drug.

There are other problens also with the
current anti-malarials. Chloroquine resistance is
wi despread in Asia and Africa and so the old line
drug really is not very useful except in certain
geographic |l ocations. Mefloquine, which is the gold
standard right now, interacts with cardiac and anti -
hypertensi ve nedi cati ons and nay cause neurol ogic
and psychiatric problenms. This has been a
particul ar concern for fliers. Doxycycline has to
be given daily and al so can call photosensitivity
skin reactions and Gl probl ens.

This table sumuarizes the activity of anti-
mal ari al drugs agai nst Fal ci parum and Vi vax
i fecycl e stages.

Chl or oqui ne and mefl oqui ne both have no
activity against Falciparumliver stages but are
active agai nst Fal ci parum bl ood stages. Chl oroquine

and Mefl oquine also don't act against the |iver
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stages of Vivax malaria but do work on the
suppressive on the bl ood stages. Doxycycl i ne has
sone activity against liver stages but not conplete,
and in addition has activity against bl ood stages of
bot h Fal ci parum and Vi vax mal ari a.

Primaquine is quite different, and we'll
get to this in nore detail in a mnute, but
pri maqui ne acts primarily on the liver stages of a
di sease. It does not have any activity in the usual
doses agai nst bl ood stages of the Falciparumand it
al so works against |iver stages of Vivax, but also
has activity agai nst bl ood stages of Vivax.

| am not going to have tinme today to go
into the extensive animal studies or in vitro
studi es that support these. |1'mgoing to focus
nmostly on the human use studies, both in the
hospitals in the U S. and overseas.

A qui ck note on primaqui ne pharnacol ogy.
It's an 8-am noqui nol one drug. It's well absorbed
when given orally. 1t has an extrenely short half-
life, four to eight hours. And the drugs does not
build up when given on a daily basis.

It is highly tissue bound in the liver and
ot her organs, and this probably accounts for the

fact that it works on liver stages. It's nechani sm
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of action against malaria is not known at the
nol ecul ar | evel.

The side effects of primaquine: |t causes
|l ow | evel s of henpl ysis and net henpgl obin anemi a in
normal persons and it can cause severe homolysis in
G6PD deficient persons and this requires screening,
al t hough | understand that is somewhat controversi al
and that there certainly are instances in sone
popul ati on groups when there has been nmass dosing
with primaqui ne without screening.

Primaqui ne also is known to cause G upset
if it's taken on an enpty stomach, and this has been
a particular concern with anecdotal experience over
the years. People don't tolerate prinmquine. And
in the studies I"mgoing to show, we particularly
exam ned this in a double blind placebo control
condi ti on.

Primaqui ne's history and current uses. |t
was studied as a daily prophylactic drug in the '40s
and '50s, and I'm going to show you sonme of that
data in a mnute. It was dropped basically after
chl oroqui ne was found to be effective. Chloroquine
being | ess toxic and can be taken once a week.

Pri maqui ne was part of the C-P,

chl oroqui ne- pri maqui ne, once weekly prophylaxis in
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troops in Viethnam The dose there included 45
mlligrams of prinmaquine once a week and 300
mlligrams of chloroquine. It was used extensively
as part of mass mmlaria eradication prograns in
endem c areas because of its anti-ganetocyte
activity, something which I've not nentioned up "til
now.

Currently primquine is used for term nal
eradication of latent liver stages after | eaving
mal ari ous areas, and the dose for that is 15 or 30
mlligrams daily for 14 days.

Primaquine is a very safe drug. There have
been very few adverse reactions reported to the FDA
from 1952 to 1994, so we have many years of
experience with this drug.

On to data concerning the new proposed
application. And nowis where | go back to the old
data fromthe 1950's.

The best and nobst significant paper is by

Arnol d, published in 1955. [|'ve included this paper
in the handout and I'Il be showi ng sonme data from
t hat now.

He did a three-part study. The first part
was to take five volunteers; give them 30 mlligrans

of primaqui ne on the day before, the day of
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sporozoite challenge and for five days after
chal | enge. The sporozoite chall enge was the bite of
10 infected nmosquitos. AlIl of these persons were
protect ed agai nst subsequent malaria infection in
t he bl ood, whereas all the controls came down.

The second phase of the study was to | ook
at single doses of primaquine and these were either
15 or 30 mlligranms of primaquine. Also, |ower and
hi gher doses were given on different days after
sporozoi te chal | enge.

"Il show you this data in a table fromthe
paper right now.

The top part of this graph shows the
results when primaqui ne single dose is given one day

after bite of the infected nosquitos. On the bottom

you can see the dose of primaquine; 10 mIligram
dose, 15 mlligram dose, 30 mlligram dose, 45
mlligramdose. And if you follow on the top, 10
mlligrams given one day after sporozoite

i nocul ation protected two of 10 persons. Fifteen
mlligrams protected four of 10 persons and 30
mlligrams protected 10 of 10 persons. Single dose
of primaqui ne now.

If you go and adm nister this three days

after the nosquito bites, one finds it works better.
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Ten mlligramprotects four of 10; 15 mlligram
protects nine of 10; and 30 mlligrams protects nine
of 10.

If you do it five days after the nosquito
bites it doesn't work at all. And this is before
you have any maturation of the liver stages into
merozoites which can infect the bl ood.

The | ast part of this study was for Arnold
to treat persons who had a patent bl ood stage
Fal ci parum mal aria infection with prinmaqui ne and he
showed that there was absolutely no effect on the
bl ood st ages.

His conclusions fromthis were that
pri maqui ne acts on a very narrow time wi ndow on the
early developing liver stage of the parasite. That
if you wait until day five of liver stage
devel opnent, it's ineffective.

These data were repeated and a smaller
study published in 1967 by Powell and Brewer and
simlar data were generated for plasnodiumvivax in
a study published in 1959. In that case, persons
were given single doses of primaquine either on the
day of sporozoite inoculation wth plasnmodi um vivax
or three or five or seven days afterwards. Only

persons given prinmaqui ne on the day of sporozoite
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i nocul ation were protected. Three day and five day
and seven day volunteers were not protected.

So all of this is consistent with the
hypothesis that this drug is acting only on the
early liver stages.

Now | want to nove to recent field trials
of primaquine as a prophylactic drug. There are
three. 1"'mgoing to run through them quickly.

Agai n, you have the published reports of these
trials in the handouts that I gave you. |'m going
to pull sonme highlights out as we go.

The first was run in Kenya at the USAVMR
Kenya facility. It was published in July of this
year. It was a random zed blinded placebo
controll ed study. The study population was a 9 to
14 year old Kenya children. These were nmalaria
sem -imune. They'd grown up in the area their
whole life. They were screened for G6PD deficiency
and approximately 5 percent were dropped fromthe
study on that basis.

The study site was in Western Kenya.

Ni nety-five percent of the malaria is plasnodi um
fal ci parum and there's no plasnodi um vivax. The
rest being malaria innovali.

There were five arnms of the study. There
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was a daily placebo, a daily prinmqui ne group, a
dai ly doxycycline group, a weekly nmefl oqui ne group,
a weekly chl oroquine plus daily proguanil group.
Al'l of the nedications were given with crackers and
water to decrease Gl side effects.

The nunber receiving the primqui ne was 32;
duration was 11 weeks during the high transm ssion
season. Transm ssion is extrene. People are
getting bitten by approximtely one to three
infected nosquitos every day. And by the end of the
study, all of the controls had come down with at
| east one case of nmmlari a.

The efficacy of prinmaqui ne was 83 percent
with a confidence interval of between 50 and 94
percent, which was equal to nefloquine or
doxycycli ne.

Let me pull out a table to show that.

Basi cal |y, although the confidence intervals are
fairly wide because of the small nunbers in this
study, it's possible to see that prinmaquine,
doxycycline and nmefl oquine all were approxi mately

t he sanme. Chl oroqui ne proguanil was |ess effective
and statistically significantly less effective in
this group.

Primaqui ne was surprisingly well tolerated
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and there was no increase in Gl or other side
ef fects when conpared to the placebo group here
whi ch received a vitamn pill.

The second trial 1'"mgoing to present was
done in Indonesia and was al so published this year,
1995. This was not a random zed trial but it was
bl i nded. The study popul ati on was adult Javanese
men who are malaria naive. These were trans-

m grants | eaving Java, which does not have mal ari a,
and nmoving to Irian Jaya, which does have mal ari a.

There were two arns in the study.
Primaquine, 30 mlligrams given every other day or
300 mIligranms of chloroquine given every week.
Again, this was given with either rice or crackers
to reduce Gl side effects.

The nunber receiving prinmqui ne was 45; the
duration was 16 weeks. The efficacy of primquine
was 74 percent against plasnodi um falciparum and 90
percent agai nst plasnodiumvivax. And this is in
conparison with the chl oroqui ne group because there
was no placebo group. The side effects were all |ess
frequent than the chl oroquine with the primquine
and there were very few Gl side effects overall

The third study I'mgoing to present is

al so done in Indonesia. This is current in press in
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Lancet. It is a random zed, blinded, placebo
controlled trial done in the sanme population in
I rian Jaya. Adult Javanese nmen, malaria not imune,
agai n, screened for G6PD deficiency.

There were three arnms in this study:
primaquine 30 mlligranms daily, placebo daily or 300
mlligrams of chloroquine weekly. All, again, were
given with food.

The nunber receiving the prinmqui ne was 43.

The duration of this was one year. So these people
took daily prinmaquine for one year. The efficacy of
pri maqui ne conpared to placebo now was 94 percent
agai nst pl asnodi um fal ci parum and 90 percent agai nst
pl asmodi um vi vax. The side effects I'lIl show you
ri ght now, but were m ninmal.

| should point out that there was
asynptomati ¢ net henogl obi nem a at the end of the
study ranging from 1.4 percent to 13 percent but the
guestionnaire showed no effects of this on exercise
tol erance in these nen.

Here's some of the supporting data fromthe
study. At the end of the one year prophyl axis
period, conparing the placebo groups with the
pri maqui ne groups, all of these |aboratory tests --

hemat ol ogi c, renal function, liver function, there
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was no differences. And |ooking at synptons in the
pl acebo versus the prinmaqui ne groups here, there was
no increase instance of vomting, diarrhea or
st omach pains.

One finding of statistical significance was
an increase in cough in the primquine group over
pl acebo. This was found only at the end of the
study when the anal ysis was done. The nedi cal
monitors during this study did not notice any
i ncreased cough or respiratory problenms and this nmay
just be a statistical artifact based on the nunber
of questions that were asked.

Based on this data, we are proposing a new
i ndication for primaquine; that is, a prophylaxis of
P. falciparumand P. vivax malaria. W are
proposing that the dose be given 30 mlIligrans daily
during the period of malaria exposure plus two days
for a maxi mum of 30 days. The two days are for that
nosquito that bites the person on the |ast day that
they're in the exposed area.

Potenti al prophylactic that uses prinmaquine
woul d be -- daily prinmaquine could be taken as the
sol e prophylactic drug for malaria exposure |ess
t han 30 days, no antimalarial drugs would have to be

taken after the malarious area. So you can get rid
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of this whole conpliance problem afterwards.

For | onger mal aria exposures, weekly
medi cati ons are conveni ent. However, daily
pri maqui ne could be used in addition to the weekly
medi cations for the last 30 days in the malarious
area, which would renmove the need to take any
medi cati ons after |eaving. Again, we'd get rid of
our conpliance probl em

Several issues have conme up in our working
di scussions in terns of further devel opnent of

primaqui ne and I want to bring these to the Board's

noti ce.

Current | abelling of primquine is 14 days
of 15 mlligranms daily, although quite commonly it's
given 30 mlligranms daily because of failures of the
15 mlligramreginen. To increase this to 30

mlligrams daily for 30 days, the FDA nust approve
safety and efficacy. W feel fairly confident we
can do that, given the 40-year history of prinmaquine
use. We also have 30-day aninmal toxicity data
al ready.

The second point has to do with a new drug
under devel opnent. WR238605 is a second generation
primaqui ne-like drug with a |onger half-life. [If it

passes clinical and field testing it would probably
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replace primaquine in the future but this may be
years away.

So one of the issues in dealing with
primaqui ne is here we have a bird in the hand,
sonet hing that we know is safe, that we have a | ot
of experience working with. And we feel that we
coul d probably get a | abel change with fairly little
expenditure of time and noney. However, in the
future, there may be a second inproved drug which
wi || have better pharnmacokinetics than prinmaquine.

Thirdly, the hospital chall enge studies |
showed you indicate that primquine works agai nst
liver stages and can be stopped after exposure.
However, the three field studies to date have shown
that it's a prophylactic drug but they weren't
desi gned to show that prinmqui ne can be stopped
after exposure. In order to do a study |ike that,
you need to be able to renmove the popul ati on from
the mal aria exposure and follow them That has been
very difficult to do.

So, I'd like to |l eave you with these
guestions. Should daily primquine be further
delivered for use in troops as a prophylactic
regi men agai nst P. falciparumand P. vivax malaria?

Specifically, should we pursue the studies now to
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get a | abel change approved by the FDA?

|s there sufficient evidence that
pri maqui ne's nmechani sm of action against the |iver
st ages induces sterile protection and that anti -
mal ari al s need not be taken after the exposure
period? Specifically, we have the hospital
chal | enge studi es which show a mechani sm of action
agai nst |iver stages but not against blood stages.
But do these need to be repeated since they are so
old? And specifically, do they need to be repeated
in the plasnodium vivax case?

Secondly, should new field studies of
pri maqui ne prophyl axis be done designed to show t hat
the drug can be stopped two days after the | ast
exposure? That is partly by noving subjects out of
the mal ari ous area and followi ng them afterwards.

Thank you very nuch.

DR. KULLER: We have a few m nutes for
guesti ons.

Dr. Wlfe.

DR. WOLFE: Assuning that the questions
t hat you pose which is on efficacy are answered, |
still have quite a bit of concern about side effects
whi ch you're not even asking us about here.

Assunmi ng again that you' re going to be able
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to test everybody for G6PD, you' re probably going to
find something, as | understand it, that 12 percent
of American bl acks are going to be deficient with
the A mnus variant. They' ve been shown to be able
to tolerate 45 mlligrama week but | don't know of
any studi es that show how they would tolerate 30
mlligrams a day. So that's another issue we're
definitely going to have to address.

The G intolerance could be a problem You
adm ttedly under very controlled studies were able
to give these people, small nunbers of people,
crackers and water and then give themthe pill. If
you're going to be dealing with hundreds of
t housands of troops who maybe even if they want to
can't take any food, they're liable to be faced with
Gl intol erance.

And | have anot her concern about any
conbi ned use of primquine with mefl oqui ne or
doxycycline or even chloroquine, though it's been
used in the past. [If you go back to the Vietnam
experi ence when chl oroqui ne and pri nmaqui ne were used
and then adapsone was added, you had these deaths
from met henogl obi nem a. So again, you're going to
have a | ot of work to do to show that you're going

to be able to combine prinmaquine in that dose, which
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initself may be dangerous with other drugs that
have their own side effects; G, psychol ogical and
ot herw se.

DR. CHIN: |Is pregnancy still a
contraindication for the use of prinmaquine?

CDR. WEISS: There have been no studies
that | know of on that, but the feeling is because
the GG6PD status of the fetus is not known and
pri maqui ne probably does cross the placenta, it's
not wi se to prescribe it.

DR. CHIN: | see.

CAPT. TRUMP: Captain Trunp with the Navy.

First, | just want to thank Col onel
O Donnell for his help in getting this on the Board
here at the |ast m nute.

The other is what we're asking today is
basically questions about what the science shows
just on the operational side. A drug |ike
primaqui ne certainly is attractive. At |east for
t he Navy, when we deal with port visits, ships
pulling into a port for a few days, the chall enges
of giving malaria prophylaxis daily for that period
in port is alot different than trying to |ook at do

we decide to start a nulti-week program of
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conpliance after they have left that area of risk.

So, at least fromthe operational side,
this looks attractive. Obviously, we would like to
know t hat the science supports that at |east there's
anot her drug, certainly not a replacenent for
doxycycline, nefloquine for any of our military
operations. And right now we have to deal with
these multiple drugs al so when you nmake a deci si on
to start malaria prophylaxis. Obviously, because of
your tolerance of the different agents, you have to
use nmultiple reginens for any group of people going
into a malarious area. This would just be another
drug for us to consider.

So | appreciate your |ooking at the
guestion and giving us your input.

DR. KULLER: | think Dr. Wl fe nade a very
critical question though which I think we got a
conplete answer. And that is, if GGPD testing is
not done routinely and you don't know who's GG6PD
deficient, then you have a probl em

We heard a little bit before that it was
uncl ear whet her G6PD testing was or was not being
done in the mlitary. |If obviously we only go into
a port for a couple of days, the idea of suddenly

having to test everybody for GGPD --
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CAPT. TRUMP: Navy and Marine do G6PD
testing along with sickle cell testing at accession.

It's docunent ed.

DR. KULLER: And let's say -- does the
i ndi vi dual have that on a card with himor sonehow
so you know if they're on a ship and they go into a
port and they start using prinmaquine.

CAPT. TRUMP: It's in their medica
records, sir. And the sanme fol ks who would start
t he prophyl axi s have the nedical records.

DR. KULLER: They woul d have the record and
the data would be right there. So there'd be little
i kel'i hood of a big tinme m x up.

DR. WOLFE: But operationally are you going
to be able to exclude 12 percent of your popul ation
and that disregards the Orientals, the Mddle
Eastern people who have even a potentially nore
seri ous G6PD deficiency, you haven't addressed any
of this. And it's conceivable you've got 15 or 20
percent of your people if you re doing GG6PD
deficiency testing that unless you're able to study
the effect of the drug, which is going to be a | ong
conplicated process, you're going to elim nate them

So | see this as a major drawback to the use of

this drug.

CAPI TAL HI LL REPORTI NG
(202) 466- 9500



© 00 N oo o b~ w N P

N NN N NN R R R R R R R R R
O A W N B O © O N o 0 » W N L O

63

CAPT. TRUMP: It goes back to the point I
was trying to make before, which is that right now
we have people who -- doxycycline my be the drug of
choi ce but they cannot tol erate doxycycline, so we
have to use nefloquine. |If we have people who can't
tol erate nefl oquine, we have to go to doxycycli ne.

We have to use the drugs we have avail abl e
and primaqui ne woul d just be another one that | ooks
attractive. Again, | don't think we're going to be
in an position to say that this is one drug is the
only prophylaxis we're going to use for even all the
ship's conpany. It's just going to be another drug
in the group that we could consider. And as a
result, issues about GG6PD intol erance, then those
fol ks woul d have to go on doxycycline, go on
mef | oqui ne.

DR. WOLFE: Yes. | think our thinking is
that this would be one nore string in the bow, given
a nedical officer trying to make a difficult
prophyl axi s deci si on.

COL. LEWS: Colonel CGeorge Lewis. [|I'ma
Commander of the U.S. Arny Medical Mteri al
Devel opment Activity and we are the principa
devel oper of drugs and vaccines in DoD.

The Board's recommendati ons are of course a
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very powerful tool and |lever that has been often
used to say, well, the Board has recomended this.
Thi s has been approved. Therefore, put the
resources towards this.

In this day and tinme of less field sites
and | ess noney and people, and at the sane tine a
consi der abl e enphasi s, appropriately, to have a
st andard anongst Arny, Navy and Air Force of a drug
or a treatnment for sickle cell anem a or whatever,
there is tremendous pressure put on what is now a
formal devel opnent system that the Navy, Arny and
Air Force to sone degree participates in a nunmber of
drugs. Again, one of those was pointed out a while
ago.

These are ongoi ng progranms. We formally
work and informally work with FDA constantly. The
Board's wi sdom has already come out on a nunber of
studi es that would have to be done. Simlar studies
are being done with other drugs in the pipeline.

So I'mjust asking to consider and possibly
ask for a view or information of what the whole
programis and where this mght or mght not fit in
and how it may or nmay not conpete for these val uable
resources. Azifronycin is one that's ongoing in the

sane area. And there's only so many physicians and
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so many people in the area and this would be a
tremendous comm tment of resources.

So before you make a strong recomrendati on,
you mi ght want to be aware of other arenas.

DR. WOLFE: Yes. | would concur with that.

| think that -- | nmentioned WR238605 is a mmj or
i nnovati on whi ch woul d probably make pri nmaqui ne
obsolete if it conmes to fruition sonetime in the
future. But primqui ne does have this unique
ability to attack the liver stages which is not
present in azithronycin or palofantrin or many of
the other drugs that are al so being studied now.

DR. KULLER: Can | ask one |ast question?
What is the magnitude of the problemthat we're
tal ki ng about now in terns of the issue of how nuch
mal aria is actually occurring anong troops after
t hey get out of the area. As you pointed out, the
problemis failing to continue to take prophyl axis.

Are we tal king about 100 cases a year or 10
or 5?

CDR. VEISS: Well, recently after -- |1
mean, people here probably know better than I, but
recently after the Somalia operation there was an
outbreak at Ft. Drumwi th approximately 100 cases, |

think, in all. And npbst of those were traced back
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to not taking the drugs properly after |eaving
Somal i a.

DR. WOLFE: But they were not recomrended
to use the drug with that initial cohort of cases.
Nobody was taking primaqui ne because they thought
the incidents of vivax was so low. And | think
you'd have to | ook at the subsequent groups, once it
was recogni zed that primqui ne was indicated, how
many of those conplied with this use.

LTC. FINDER: Could I nmake a quick comment
here, please? |1'm Col onel Steve Finder from Fort.
Sam in the PEC, the Pharmacoeconom cs Center. |'m
here today because we're going to talk about typhoid
vacci ne later this norning.

The reason | want to nmake a comment here is
| think there's a lot of -- the mlitary is very
good for having different arms to do different
things and oftentinmes don't talk to each other.
There's a new Board of Pharmacy which is now | guess
t he DoD proponent for pharmacy policy. At the sanme
time, the PEC is actively involved in doing
phar macoeconom c research | ooking at these kinds of
guestions dealing with malaria. Like what is the
nost cost effective drug to use. And perhaps that's

the one we should start w th.
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And | think it's a good opportunity to do
some cross-collaboration. | think it would be
wort hwhil e for perhaps the AFEB. And | think you
shoul d | ook rightfully at what is the right choice
froma clinical point of view, but it my be
wort hwhil e | ooking at the question froman econon c
point of view. And that's where the PEC perhaps can
cone in. And it wouldn't be perhaps a good idea to
ask the PEC to look at this question specifically
and conme back to the AFEB and say now of the four
drugs or five drugs that are avail abl e out there,
which is the one nobst cost effective, or which are
t he nost cost effective in which situation.
And that may be a worthwhile way to kind of
resol ve sonme of these question you're dealing wth.
G ven the resource Iimtations and the fact that a
| arge percent of the population may be G6PD
affected, is primaquine really cost effective versus
say mefl oqui ne or doxycycline. And the question may
turn out to be that it's not, but it is perhaps a
tertiary drug and that puts a position for that drug
in the whole material of malaria prophylaxis, at
whi ch point then pharmacy policy can be devel oped as
to what kind of nedication should be carried in our

pharmaci es. Just wanted to nake that little point.
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CDR. VEISS: Yes. | haven't gotten into
the economics of this at all. Primaquine at this
point is off patent. I1t's a generic -- potentially
a generic drug. It's still made by Sinophy

W nt hrop. But the cost is far |ess than mefl oqui ne
and even | ess than doxycycline. But | didn't want
to get into that really.

DR. ASCHER: Back to the operational
guestion a little bit. How do you do the tern na
prophylaxis with primqui ne after people conme back
in the face of the G6PD question? How is that
operationalized? Wth difficulty.

CAPT. TRUWMP: Wth difficulty. It depends
on the situation but we either use the two weeks of
15 mlligrans daily for prophylaxis or I think it's
six weeks of 45 mlligrans on a weekly basis as part
of the term nal prophyl axis.

DR. ASCHER: How do you fold the G6PD
information into that?

CAPT. TRUMP: | think the evidence that Dr.
Wbl fe had nentioned is that the 15 mlligrans daily
appears to be tolerated. At |east the nedical
officer is supposed to be aware of the G6PD st atus.

Just nonitor the patient or make the patient aware

if there's any problenms while taking that they seek
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care.

| think the evidence was pretty good from
20 and 30 years ago that the weekly primaqui ne as
part of the chloroquine-primqui ne conbi nati on as a
term nal prophylaxis was well tolerated by a vast
maj ority of people.

DR. ASCHER: So the information really
isn't used.

CAPT. TRUMP: Which information?

DR. ASCHER: G6PD because the reginments
don't stress it.

DR. WOLFE: The Arny doesn't even have

t hat .
CAPT. TRUWMP: Right. The information --
DR. ASCHER: Your information you're
obtaining isn't functionally used. That's what |'m

sayi ng. You know the information but when you're
post - exposure, you're post-exposure safe in the
presence of GG6PD, so you really don't use the

i nformation.

CAPT. TRUMP: W use it if the optionis to
go with the two weeks at 15 mlligrans daily and
even for the others. It is a piece of information
for the clinician to be at | east aware and to raise

their index sufficient if they're going to prescribe
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pri maqui ne that even though we think it's safe, be
aware that this person nmay be a higher risk.

LT. COL. PARKINSON: Fromthe Air Force
perspective, one of the things that |I've found --
and we've tried to stress in sone of our post-
depl oynment nmessages is that flight surgeons and
generally public health officers have to do a good
j ob of assessing what was the real risk while the
person was in theater because | think nmassive
overuse of primquine routinely in ternms of road
orders, exposing |arge nunbers of people when we
relatively had a small anount of risk while in
theater is something that we want to avoid.

So we've tried to stress that -- you know,
verify the degree of risk. Use your in-theater
surveillance information to determ ne whether or not
peopl e had exposure to insects, nighttine
activities, before you bl anket and say everybody
shoul d be on term nal primquine.

The other issue is with GGPD and that whole
area. It seems to ne like a lot of the research on
G6PD and its relationship to primqui ne and ot her
types of drugs that cause that has really kind of
turned off. | don't know when it stopped. But

G6PD, like nmost things, it's not an absolutely yes
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or no contraindication and there are degrees of
risk. It's a genetic trait just |ike other things.
And somewhere in this, the G6PD as an issue perhaps
needs to be serviced. It cuts across the first
guestion on henogl obi nopathies and we in the Air
Force al so screen everybody. It's notated in the
chart. But it is not an absolute contraindication
usi ng the drug.

We have a high threshold for saying if
you' ve got sonebody, neke sure the person really was
exposed. Because if not, you don't want to be
bl anketly prescribing this drug.

DR. KULLER: | think because of the tine
we' re probably going to have to go on because we
have a visit now, | think.

Col onel Brundage?

COL. BRUNDAGE: MW nane is John Brundage.
|"mthe Director of Epidenm ology and Di sease
Surveillance. And one of the things I'd like to
explain to you is the stratified non-random desi gn
for the site visit that we're going to use this
nor ni ng.

(Laughter.)

We're running a half an hour late, so what

| was doing in the back was making on-the-fly

CAPI TAL HI LL REPORTI NG
(202) 466- 9500



© 00 N oo o b~ w N P

N NN N NN R R R R R R R R R
O A W N B O © O N o 0 » W N L O

72
adj ust ments because what we did not want to do is to
cut into either the lunch break or the coffee break.

What we had set up were three sites. And
since there are three sites, everybody could not go
to all three. The three sites that we're offering
to show you are the MB3 Fox vehicle which is a
vehicle that's being devel oped by the Chem cal Corps
which is designed to do reconnai ssance on the
battlefield, to detect and do initial identification
of biological and chem cal agents.

Cbvi ously that capability on the
battl efield has inplications for how, for instance,
real time medical surveillance will be conducted by
medi cal departnments. And there will be a
denonstration of that, a briefing about that, and
per haps sonme di scussi on about how that capability
fits in with medical capabilities.

It's set up to our right. Through the
break area, there is a |arge concrete pad and that
vehicle is set up there and there will be a briefing
avai |l abl e.

The second thing that we have set up is a
tour of the Chem cal De-M| Training Facility. As |
t hi nk everybody knows, there's |arge arsenal s of

chem cal weapons that are stored and because of

CAPI TAL HI LL REPORTI NG
(202) 466- 9500



© 00 N oo o b~ w N P

N NN N NN R R R R R R R R R
O A W N B O © O N o 0 » W N L O

73
treaties and other obligations those need to be
properly demlitarized and di sposed of.

The training for that operation is
conducted here. There is a nock-up of the facility
and a briefing that wal ks individuals through the
facility and tal ks about exactly what happens when
t hat process occurs. That's about half a mle over
fromhere and that takes about 45 m nutes or an
hour .

The third thing this afternoon you're going
to hear a briefing fromDr. Heller about mapping the
battlefield, if you will, with environnental
threats, that then gets interpreted based on troop
| ocations. Real tine nedical surveillance on the
battl efield, mapping the battlefield and using GS
technology is really what he's going to be briefing
about, but the actual operation of that systemis
going to be available to be displayed, but it's only
available in a relatively small room

We originally had three groups set up that
woul d be rotating around. Because of the tine, |
would like to offer an adjustnent to that.

We will divide up into three groups. The
menbers of the Board will divided into two groups.

One half of the nmenbers of the Board | propose wl|
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go to the G S denonstration with Dr. Heller.
Followi ng that, we'll return to the Fox
denmonstration. The other half of the Board wl
start with the Fox denonstration and then will be
taken to the GI'S denonstration.

The ot her guests and visitors will have the
option of going after the break to the Chem De-M |
Tour or saying here and going to the Fox
denonstrati on.

Now, nenmbers of the Board if they want to
go to the Chem De-M 1| Tour, |I'mcertainly not going
to stand in the way of any of the Board nenbers, but
| urge that nmenbers of the Board divide into two
groups and there are lists that are available in the
back and I can show you how we've arbitrarily
di vided you into two groups.

There's two vans and a bus in the back.
After a short break the bus, the | arge blue bus,
will be going to the Chem De-M | Training Facility.

The two vans are labeled 1 and 2. Goup 1 will be
going to the G S denonstration and then back here
for the Fox. Group 2, stay here for the Fox, get on
Van 2, go to the G S.

It's kind of conplicated. [1'Ill be

avai l abl e during the break to sort all this out, but
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that's what | propose. And after all of the site
visiting, the Board nenbers, | believe, will cone

back here for the official picture. Everybody el se

will be free at that time | think for lunch and
hope that will get us back on schedule for the
af t er noon.

A recommendation for lunch is about a bl ock
over fromhere. Right across the street is a
chapel. If you just -- if you go out the door of
the theater and turn to the right and wal k about a
half a block, you would come to the Officer's Club
That O ficer's Club has what | think is a very
adequate facility for a buffet type of lunch

So that's where | propose we go to |unch
And if there's any other plans other than that, Ms.
Ward, maybe you can talk about that. But it's going
to the Club for lunch for the buffet is the request.

Questions?

DR. KULLER: What do we do now?

COL. BRUNDAGE: Right now | suggest that we
adj ourn, go through that door to the nen's and
| adi es’ roonms and take a coffee break for a bout 10
m nutes or so. And then at about 10:15, we wll
break into the three groups. The bus will go to the

Chem De-M | Tour. O her people will go right
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t hrough that door and you'll see the Fox vehicle.
And then the third group will get on Van Nunber 1
and go to the G'S denonstrati on.
(Wher eupon, a recess was taken at 10:00 to
conduct site visits, followed by the |luncheon

recess.)
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AFTERNOON SESSI ON
(Time noted: 12:55 p.m)
DR. HELLER: Good afternoon. 1'm Jack
Hel | er. Il work for the U.S. Arny Center for Health
Pronoti on and Preventive Medicine, and |I'mgoing to
talk a little bit about the work that we' ve been
doing in Kuwait for the last four years, the actual
monitoring we did over there, some of the nodeling
we' ve done on exposure to oil well fires, and what
we would like to do in the way of sonme efforts in
expandi ng our efforts at | ooking at exposure of
Persian Gulf veterans for various comnpounds,
vacci nes, et cetera, and building a future
depl oynment medi cal surveillance systemthat can nore
effectively | ook at troop exposures.
In May of 1991 we were tasked by a Tri-
Service working group to go over and | ook at oil
well fire exposure to troops. We didn't want to get
into the situation we did with Agent Orange and not
have a good handl e on what troop exposures were.
And everybody assunmed that the greatest
envi ronnent al exposure there would be oil well fire
exposure.
So, we spent from May 1991 until early

Decenber nmonitoring oil well fire exposure at eight
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sites in Kuwait and Saudi Arabia and collected over
4,000 environnmental sanples, both air and soi
t hrough that tinme frame, including a nonth of
background data after the oil well fires were
exti ngui shed.

But as | said, we were | ooking at eight
| ocations in the Operation Desert Theater. It was
about 888, 000 square m |l es.

The risk assessnent nethodol ogy we used was
the EPA nethod for a superfund site. These were
U.S. troops, so we treated the oil well fires like
they were a |l arge superfund site and we used the
sane net hodol ogy you would to determine if a site
needed to be cleaned up and posed a risk to either
on-post residents or off-post residents with a
mlitary installation.

Qur conclusions were that the excess cancer

risk -- this nmethodol ogy gives you a predicted
excess cancer list |ike one in a population of a
mllion -- that the excess cancer risk was within

U.S. EPA standards and the non-cancer risk slightly
exceeded U.S. EPA standards. And for non-cancer

ri sk, you're basically |ooking at all the conpounds
and conparing the level to a reference dose.

And the biggest risk driver accounting for
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that 99.9 percent of the risk was non-cancer effects
from benzene. So, the exposures, dependi ng on where
the troops were |located, ranged from2 to 5 tines
above the reference dose for benzene exposure.

This is the Desert Stormtheater of
operation, those four |large green boxes. And as you
can see, four red dots in Saudi Arabia were our
| ocations there at King Kallid mlitary city in
Ri yadh, Dhahran, ElI Jubail, and then we had four
clustered around Kuwait City and Dhahran where a
|arge majority of troops were at the Amani Hospit al
whi ch was about a half a kilonmeter fromthe oil well
field fires, one at the U S. Enbassy and one at the
Kuwait M Ilitary Hospital.

In the wake of the Persian Gulf nystery
illness, two public |aws were passed; 102-190 and
102-585. 102-190 is the one that mandated the
formation of the troop registry, and that's being
done by the Environnental Support Group at Ft.
Belvoir. They're currently going through thousands
of unit | ogs, xerox boxes, to try to determ ne for
every troop that was in operation Desert Storm when
that troop entered the country, where he was his
entire time on a daily basis and when they |eft

t heat er.
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We worked with themin setting up their
dat abase and it will be conpatible with our G S
systemto be able to look at oil well fire exposure
relative to troop | ocation.

The other public |Iaw basically tal ks about
doi ng scientific research fromthe troop | ocator
system

We call our systemthe Troop Exposure
Assessnent Model, or TEAM nodel .

| apol ogize to the Board. They canme over
and had a little tour of our GI'S system so they've
heard a little of this before.

These are just two of the investigative
committees that | have briefed, that have | ooked at
our work, and that | think have responded favorably
to it.

As | said, this is just a quick | ook at our
system It's a geographical information system
Uni x based. it has a large differential jukebox that
has a storage of our satellite imagery for all the
days of the war. It will also store all the
envi ronnental data that we have and the troop
registry, once that cones in. And we'll be able to
guery on any day, any troop, to be able to | ook at

potential exposure to oil well fire exposure.
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We're working with the National Oceanic and
At nrospheric Adm nistration. They are perform ng the
nodel ing for us. They have divided the Desert Storm
t heater of operation into 15 kilometer grid squares
and there are about 40,000 of themin the field of
operation. And on a daily basis, using the oil well
fire em ssions fromthe eight fields and the
conposition of the eight fields, they are predicting
what oil well fire em ssions concentration will be,
and we will use that in conjunction with the ESG
dat abase to predict potential exposure and ri sk.

We are al so using as a backup which you
wll see, satellite inmagery. There was a satellite
t hat woul d pass over twice a day and we have those
i mages. So we're using the both of themto get our
pl ume extent boundary. W also have, as | said, our
4,000 environnmental sanples. And we're using the
toxicity data and the EPA database as the IRIS,

I ntegrated Ri sk Information Dat abase and the HEET,
Heal th Ef fect Exposure Tables, and using a | ot of
their exposure data. Amount of skin surface area

t hat woul d be exposed in the normal course and
respiration breakdown on a daily basis. And we have
nodified this to neet the | onger work day a troop

woul d have and the higher respiration rate they
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woul d have. So we have nodified their data to nore
closely nodel a mlitary situation.

This is what we will basically get out of
the system We will get a cancer risk prediction
and a non-cancer risk prediction based on the
reference dose standard.

The sanple sites. We have inhalation risk,
because we did our air nodeling and we al so | ooked
at the dermal exposure and incidental ingestion of
soil pathways. As | said, while we were there, we
did staged soil collections to see if em ssions
comng fromoil well fires were indeed building up
in the soil and that would potentially affect the
troops.

What we found in our staged sanpling is
there was no build up in the soil matrix of oil well
fire em ssions. Basically, there were al nost no
organics left in that sand, whether it be the
tenperature or what. W found very | ow organic
concentrations. Al nost nonexistent. The highest
concentrations of organics obviously were in the
air. The only thing we found in the soil were
netals and a | ot of those being, we believe, natural
and refined based netals.

The two that we know were associated with
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the fire, nickel and vanadium which would have been
emtted, we did not see a build up in those. So we
concluded that there wasn't a great build up of
particul ates. So when we do our nodeled risk, we'll
just be looking at the inhalation pathway because
the public |l aw says what is the exposure and risk
fromoil well fire exposure.

This is just a |l ook at how the GI'S system
works. It spatially and tenporally relates various
exposures and databases. In our case, we have our
pl ume boundary. We have the troop novenent under
that. What I'Il talk about in a mnute is other
potential exposures we would |ike to |ook at and
integrate into the oil well fire exposure. And then
we have the Desert Stormtheater of operation. And
you do a query. And where there's an intersection
of troop exposure, you can calculate a risk. And
you can do a query in any number of ways: asking for
troops that had an oil fire exposure above this
| evel ; asking for the troops that had, by nunber of
day, an exposure of 20 days or nore. So there are a
great nunber of ways to query the system once al
the informati on has been | oaded in.

Just real quickly to go over how we arrived

at the extent of the oil well fire plume. This is a
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nodel ed plunme outline. Each of the dots is a 15
kil ometer square grid. And so doing the nodeling
you get an outline of an oil well fire plume for a
particul ar day, such as this.

This is a digitized plume. A digitized

plume of this particular day's oil fires. And so we
digitized that plune in; overlay the two plunes.
And whi chever has the greatest extent, the nodel ed
or the digitized, that is the outline of the plunme
we used for that particular day to see if a troop
was under it and they have had exposure.

And then to be on the conservative side, as
all risk assessnments are, we put a 15 kil onmeter
buffer zone outside the plunme boundary for the day.

And this is just for seven Julian days, a
particul ar troop noving through the Desert Storm
t heater of operation. W did a pilot project to see
if our algorithm would work and the system would
work. And as the first day obvious is under the
pl ume, the second day he's in the buffer zone, and
i ndeed a risk was cal cul ated for that day. And for
the two days he was outside the plume at the bottom
no risk was calculated. So if a troop is not under
the plume, he will not have a risk cal cul ated for

that day. And the N square just goes to that seven
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days where that particular troop nmoved through the
t heat er of operation.

As | said, we're hoping by Decenber we will
get the ESG database. Right now they' re working as
hard as they can. That's the build hold up. Until
we get that with troop |ocations, where troops were,
for how long, their relationship to one another,
it's going to be very difficult obviously to do any
gueri es.

We then have to work on the final reporting
of the results to Desert Stormveterans. What we'd
like to do is do sone |linkages to other databases,
which I'Il talk about. And our expected conpletion
date is April '96.

As you can i magi ne, once we get the
| ocati ons of 695,000 troops, that's a | ot of
different potential queries to run, but one
obvi ously we have to run that we're mandated to run
is what is every troops total risk for time in
t heater of operation during Desert Storm

What we have is our expanded m ssion or our
Persian Gulf War Health Tracking System This is
what we would like to do and what we're trying to
devel op now, resources all ow ng.

We had sonme discussions with Health Affairs
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in April "95 and they expressed interest in us
expandi ng our efforts, accelerating our TEAM effort
and making it happen in a quicker fashion,

i ncorporating other databases, incorporating a |ot
of the medical outcone databases, such as the CCEP
dat abase. We can take that data. W can take al
the troops in the CCEP base, see where they are in
their time in the theater, see if there' s any
relationship, if there's any grouping. W can run
t he group agai nst any nunber of the synptons we
have. So we want to incorporate, again, nmedical
out cone dat abases and then use this GI'S as a nucl ear
to | ook at future depl oynents.

This is basically the |list of databases
that the NIH Technol ogy Assessnment Work G oup, al
of the groups who have been | ooking at exposure have
t al ked about that we need to | ook at. And what we
propose to do is go to a lot of the sources out
there and basically do a feasibility study to | ook
at the potential for how good this exposure data is
going to be and then report back at one tine to
Health Affairs to discuss would you like us to go on
with this data base; this is the quality of the data
and this is the kind of information we can get out

of it.
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Just recently to cite an exanple, we got
t he database for batox and anthrax, such as it is,
and it's basically a hand recei pt that was carried
over to the Gulf Region and who got particular lots
of those vacci nes.

Now i n some cases, the group getting the
vacci ne, a particular nmedical group, annotated who
t hey then gave those vaccinations to. So that data
will be easier to use. W'Ill be able to say a
particul ar group got the vaccine. You won't know if
everybody -- | don't think we'll ever know if
everybody in a conpany got it or if they got
mul tiple shots or just one. But it's a start to at
| east see if someone has clained they have gotten an
exposure to one of those vaccines if they are indeed
on the list of a group fromthe hand recei pt that
potentially received those vacci nes.

So that's one of the databases we're
wor king on. Particulate matter exposure we have in
a |lot of our air sanples. W have a thousand
particul ate neasurenents in the region.

So we have a lot of other data that we
think we can add to | ook at potential exposures on a
spatial and tenporal basis once we get the troop

movenent dat abase.
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The other thing we'd like to |ook at, as |
said, are potential nedical outconmes. Again,

di scharge di agnoses, the CCEP di agnoses or synptons.
Al the people, if they're in there, we can track.
We can | ook at associations between these various

groups. There's a | ot of what we think are

information on outcones that different people are

| ooking at and we can take that, incorporate it into

the G'S system and again, | ook for associations;

| ook at where troops were and in what tinme frame and

if there's any relationship.

This is just basically how the system works
with the GIS at the center. W have our
envi ronnent al exposure measurenents and nodel i ng.

We have our troop novenent database. And we can do

any kind of queries against that. Again, when we

get the nedical databases, that can be related to
exposure, to location, to time. And any kind of
guestions that an epidem ol ogi st may conme with, we
can do an anal ysis of that data.

And the G'S has we think a | ot of potenti al
for | ooking at exposure and nedi cal outcones. And
so what we would like to do is have this two ways; a
real tinme and a -- not a stagnant but a systemthat

sits before deploynents to give nedical threat and

CAPI TAL HI LL REPORTI NG
(202) 466- 9500



© 00 N oo o b~ w N P

N NN N NN R R R R R R R R R
O A W N B O © O N o 0 » W N L O

90
count ermeasure information. We'd like it to be able
to relate on a real tine basis real relative
exposures to commanders. |'Il talk about that a
little later.

We'd like to use the Kuwait TEAM and the
Persian Gulf Health Tracking System basically as a
nucl eus to do that.

The two big things we need to get obviously
when we're | ooking at any troop nedical outcones are
better procedures for tracking and capturing track
movenment. And | think we have, with gl oba
positioning systens, the technology to do that. |
just don't know how far we've gotten for the next
depl oynent to be better able to track our troops.
And again, determ nation of exposures in medical
out cones.

As | said, what we'd like to do is
hi storically, working with the CINC s, having them
prioritize their countries of interest, their
particul ar areas of interest, |ooking at, before
there's ever a deploynent, potential nedical
threats. There's a lot of information in the
literature and various international organizations
t hat have incidences of disease, historical

i nci dences of di seases, where vectors are in a
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particul ar country, how that is affected by altitude
in aregion, by rainfall in a region, by time of
year in a region.

And all of this can be mapped out a head of
time on a historical basis using the GIS system so
we can see what the potential threats may be when
troops nove to a certain area. W can nap
hi storical environnmental contam nation; areas where
there are power plants; areas where there are
nucl ear power plants. All of this is just
i nformati on dependent. The G S system |l ends itself
to troop -- to overlays of troop |ocations, overlays
of tactical maps.

And again, in a historic perspective, we
want to be able to use it for nedica
count ermeasures, to | ook ahead of time what the
threats are and then when the actual depl oynent goes
on to get actual real tine data to assess real tine
exposures and potential nedical outcomes to troops.

We have an organi zation standing up at the
CHPPM It's a FORSCOM organi zation. It's called
the TAML, a theater area nedical |lab. And they
will go out in deploynents and they will be
col l ecting disease surveillance information. They

wi |l be doing actual environmental nonitoring. They
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will be collecting sanples. They will be anal yzing
sanples and able to feed this information back real
time to potentially | ook at exposures troops have in
the field.

There are a | ot of data sources out there
that we think already have information that we can
use to build our system The Army Topographic Lab,
Def ense Mappi ng Agency, the Joint Warfare Anal ysis
Center. For nedical data we have AFM C. W' ve had
talks with AFM C about sharing the information we
have. There's WHO. There are DoD systens for
exposure data. Again, we would rely heavily on the
TAML for AFM C for the PDA teans that potentially
depl oy and | ook at health outcomes in a region and
| ook at environnmental outcones.

We're |looking for, as | said, prioritizing
with the CINCs. It's a large systemso it has to be
done in a priority systemto | ook at what areas they
think are nost inmportant, both from a nedical
perspective and from a geographi c perspective. And
again, we'll be mapping political boundari es,
climtol ogy, historical nedical data, environnenta
exposur es.

What we want to do is do a test bed to try

in alimted geographical area to see how the
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depl oynment nmedi cal surveillance systemw || work,
see if we can nonitor nore closely what potenti al
envi ronnent al exposures are, what nedical outcones
are at troop clinics, in regions when there are
depl oynent s.

These were sone of our potential areas:
Again, in Kuwait, because we have so nuch
informati on and we have a good rapport and worKki ng
relationship with the Kuwaiti governnment. Korea,
the National Training Center at Ft. Irwin, Ft. Polk
or Ft. Hood.

What we' ve decided on -- this is just
qui ckly. These are just basically sonme of the
things we would |l ook at in the depl oynent nedical
surveill ance system and be able to map historically
different types of diseases, vectors of diseases,
potential BWCWthreats if they were prevalent in a
region.

Agai n, we woul d be | ooking at environnent al
medi a, environnmental contam nation, air, surface,
ground water, potential sources, elenents of concern
bei ng what particul ar chem cals, heavy
nmet al s/ organi cs, and the potential soldier exposure
routes and what potential risk outcones.

VWhat we' ve chosen as our test is the 3rd
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Armmy in Kuwait. The 3rd Arny regul arly depl oys
troops to Kuwait. They are noving their main
installation fromthe Doha Peninsula to the deep
water port area which is in a nore industrial area.
And |'ve requested that we do soil and air
nmonitoring to help site that installation in the
nost environnentally sound area. And while they
were doing that, we asked if they'd be interested in
participating as a test bed for our depl oynent
medi cal surveillance systemto get the troops that
deploy into a systemthat would | ook at potenti al
heal th outcones that would be reported in the
clinics over there and | ook a potenti al
envi ronnent al exposures.

We have very good contacts fromthe tine we
spent over in 1994 with the Kuwaiti M nistry of
Health and the Kuwaiti Mnistry of the Environnment.

They' ve been very forthcom ng in sharing
information with us on disease incidents, on use of

i ndustrial chem cals, on geographic distribution of
vectors of disease. So we feel doing it in Kuwait
and working with the Kuwaitis will nake the system
go a lot snmoother and a | ot faster. They have al so
volunteered to help us in our nonitoring efforts and

our analysis efforts.
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And so this work is going to start in early
FY 96, the nonitoring efforts and the troop nedica
surveill ance.

And finally, fromthe first neeting of the
Presidential Advisory Committee on Gulf War |11l ness,
these seemto be recurring thenes that we think our
system can hel p respond to. You know, what is DoD
going to do in future deploynents; are they better
of f now than they were in 1991.

Again, a lot of interest in the
avai lability of the troop |ocator systemthat ESG
and we are doing here. Again, assessnment of
envi ronnent al exposures. That thenme came up over
and over and |inkages of environnmental and nedi cal
out cone dat abases.

That's all | have for ny prepared renmarks.

If we have an questions, |1'd be happy to answer.

DR. ASCHER: M ke Ascher. Does this then -

- does ESG and the TEAM dat abase then becone the

definitive record of service in the Persian Gulf?

DR. HELLER: | would think it would be but
|"mnot, I'"msure, the right person to ask. But I
would think that's the best record. It's drawn from

all the records that cane back. As | said, the

t housands of xerox boxes. | don't know of anybody
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t hat woul d have anything better than that.

DR. ASCHER: W were told at one point that
the data on who actually served in the eval uation of
the Gulf War illness were not readily avail abl e and
it was a database that needed to be established.
This looks like a very valuable asset if that's
i ndeed what you have.

DR. HELLER: | think so. | think it wll
be.

DR. ASCHER: If it gets used for that
purpose. And I'mcurious is this then linking to
the Persian Gulf syndrome initiative to conpare the
actual service versus the individuals in their
registry. 1In other words, are all the individuals
on the registry actually have evidence of service in
t he Persian Gul f?

DR. HELLER: | don't know. That's a very
i nportant question.

DR. ASCHER: The other thing, you say in
here in the beginning -- and 'ma little confused -
- about reporting your results back to the Desert
Storm veterans. Now, | don't see any anal ysis
conponent after you get your databases created, and
|"mjust curious if this is something the Board

could really help wth.
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DR. HELLER: It probably could. One of our
concerns is the public | aw says you will report to
t he veterans.

DR. ASCHER: \What does that nean?

DR. HELLER |I'mnot sure it's clear in the
| aw and we have a concern |like that. | nean,
don't think it's useful to say to a particular
veteran, this is your excess cancer risk and this is
your hazard indices. Wat does that nean to hin?
Because | don't think there's been a | ot of guidance
fromthe Congress or anybody on how they would |ike
this information reported. So one of the things we
are very concerned about and we need to work on or
work with yourself, what is the best way to report
this information; how it should be | ooked at. And
SO we are open to that. There is no gui dance on.
It sinply says you will report results of exposure
to Desert Storm veterans.

Does that nean when we get the thing we run
a data tape on everybody and just send out a risk
report?

DR. ASCHER: No.

DR. HELLER: | don't think that's clear
what we really do. And that's the guidance we need.

We will not take that upon ourselves to just do
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that. We need the guidance.

DR. ASCHER: | think it's very clear that
fromthe very first presentation on your part of the
story | believe was in Norfolk where the Gulf War
maps were overlaid with the oil plunmes that there
was a clear aggregate view that troops and oil were
-- sonme were affected and sonme were not. And |
t hi nk you should get some aggregate statistics
together. | know we'd like to | ook at them before
you start reporting individual results.

And this norning, one of the questions to
your group was what is the spectrum of distribution
of exposure.

DR. HELLER: Right.

DR. ASCHER: And that becones very
i nportant because we don't like to see sonme kind of
a graded response before we expect any biol ogic
response.

DR. HELLER: Right. And what is -- | nade
the comment what is exposure. |If soneone was in
Dhahran and the plume happened to go over there for
two days, in our systemthat will record as an
exposure, albeit small exposure. Right.

And we can query the system on nunmber of

days of exposure, intensity of exposure. So we can
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do that when sonmebody asks a particul ar questi on.
We can look at all different gradations of exposure
or | engths of exposure or intensities of exposure.

DR. KULLER: | think we tal ked before the
| ong history and the need to have a |inkage between
where the troops were, where the environnmental
exposures supposedly are and what di sease or |ack of
di sease individuals has. It has been a critica
problem for a long, long tine.

And | think devel oping this systemis nore
inportant in reality than the interpretation right
now of what data is going to come out of this
because | think it's unlikely that given what we
know so far, that there'll be a trenmendous change in
the interpretation of the data. But what nay cone
out of it if the systemworks is a way of nonitoring
a large mlitary popul ation.

Especially | think your enphasis on being
able to identify potential hazards prospectively
before troops are sent to various places and a
better idea of where those hazards are going to be,
both in ternms of chem cal as well as biol ogical
hazards, would be very, very useful.

As | think I've nentioned to you before,

"' m concerned about the fact that previous
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experience on troop |ocation has not been very good
in terns of reproducibility of the data and | think
that it's very inmportant to be able to docunent
what ever information you get is reproducible and
that if you try to get it again you get the sane
result.

It's not that they tell you -- it's easy to
say where the troops are. It doesn't say the data
is correct unless sonebody can show, if you give
them the same data and do it all over again, finally
you get the same result. O herwise, it's just a
bunch of nunbers and nobody knows whether they're
real or a fantasy.

DR. HELLER: They're doing a trenendous
amount, al nost 100 percent QA/QC on this data.
They're al nost doing it twice to ensure that the
ri ght data gets there and no one is mssed. So
they're doing a lot of -- at least on the data they
have a lot of Q¥ QC in the collection and the data
entry is checked tw ce.

DR. KULLER: Let ne just tell you that, as
| mentioned again, in Vietnam when this was done,
the CDC basically went back and blindly changed al
the nanmes. Didn't change nanes, but basically went

back and asked people to redo it again about a year
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| ater and there was no reproducibility and that's
when things got very worrisone.

So | think for your benefit it would be
wort hwhile to put through, when you start getting
names and | ocations and things, just take a sanple
and put them back through agai n.

DR. ASCHER: But Lou, is that self
reporting you' re tal king about?

DR. KULLER: No, no. This is fromthe sane

DR. ASCHER: The troop records?

DR. KULLER: -- the sane troop novenent
records. It was nuch harder | think in Vietnamthan
it is in Saudi Arabia | would think, but reality is
that you need to nmake sure that what's docunented is
where the troops really were. Especially your
approach which is not only |ooking at them over a
time period, the troop novenent, but you're |ooking
at alittle dot. And it doesn't take nmuch to nove
that individual in or outside of that circle. M ght
make it a smaller or big m stake.

DR. HELLER: Well, part of the thing, as we
said, this is the centroid of a unit of 150 people.

There is a spread on that. There are people that

may not have always been with their unit. We may
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have a point one day and three days later, well,

where's the m ddl e one. And so there's going to be
a lot of -- what they're going to try to do, as Jeff
said, is alot of data fill to try to get that. W

may never get that data or accurately get that data
and just have to nmake guesstinmati ons about |ocations
for particul ar days.

DR. KULLER: One of the other things you
m ght want to do, which again was done in the past
by several groups in the Vietnam experience, was to
gquery the troops or soldiers, what they think they
were exposed to and where they were versus the
dat abase. And again, that produced very, very poor
correl ation.

DR. ASCHER: Well, that was ny point.
Because in our report on the Persian Gulf Syndrone,
that's already been done. And 68 percent of the
10, 000 have recorded oil well fire. It will be very
interesting to cross index just to see, because as
you all know for all your good effort with
conputers, if this gets into the political arena the
answer that will win is the self reported answer,
even though you have good science behind you.

So | think the sooner you can cross

val i date that questionnaire against your
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envi ronnental assessnent, the better off you are.
If you find a discrepancy next week, better rethink
what you're doing.

DR. HELLER: And what is considered oi
well fire exposure? What does a troop consider oi
well fire exposure --

DR. ASCHER: Right.

DR. HELLER: -- versus what we would
measure as an exposure.

DR. ASCHER: That's right. And if they
work together, great. But if you have a bhig
difference in ternms of what people are reporting on
guestionnaires versus what you find they actually
were, you'd better go back to the draw ng board
because, as | said, the one that will win is the
self reported.

DR. KULLER: Well, whether it wins or not,
| think the reality is that it what happened in the
attenmpts to do the Vietnam experience studi es was
the fact that they could not match up. They coul d
mat ch up the fact that the soldiers were in Vietnam
and roughly how |l ong they were there but they could
not match the exposure, supposed exposure to Agent
Orange with what the troops really thought they were

exposed to, nor unfortunately could they match up
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t he datasets that get repeated about where the
i ndi vidual units were. And that's very, very
different than the Saudi Arabia experience because
they were | ooking for individual units. There was
sone real concern about how cl ose they had to be
because it was not a -- you have a fixed source
envi ronnental exposure. They had essentially
obvi ously a conti nuum exposure and a nobil e source
of exposure, so it's a different situation.

But | think the main thing is that this
nodel is so inportant for future eval uations that
it's inportant to nmake sure that you can docunent
that the techniques you're using are reproducibl e,
as well as the fact that you can get a point
estimte of what exposures are and a point estimte
of where the troops are. But anybody could do that
but you're throwing darts. W' ve got to make sure
t hat your systemis better than throw ng darts.

DR. BROOVE: Just to follow up on that a
bit, has the formand the process for troop |ocation
identification been nodified at all due to the
process or is this sort of just standard mlitary
procedure? Has there been any attenpt to inprove
t he accuracy of the troop | ocator docunentation?

DR. HELLER: All | know -- there was to be
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a group set up to |l ook at a better -- because
comment s have conti nuously been nmade about we can't
keep goi ng through xerox boxes. | don't know how
far that has really gotten to doing a better job of
| ooking at | ocating troops.

| know sone letters have gone out and
there's sone interest. But beyond that, | don't
know how far it's extended. And every tinme we give
a presentation we talk about we've got to develop a
better way to whoever we speak to.

DR. BROOMVE: Because we al so comment ed
during our earlier discussion that it's not just a
matter of where they were but al so some indication,
particularly fromrespiratory toxins, of their
activity levels and which were resting, which were
actively engaged in maneuvers, whatever, would be
very inmportant for these kinds of exposure nodeling
appr oaches.

DR. KULLER: Thank you very nuch.

We're going to nove on to the typhoid
vacci ne issues and | guess that's Captain Warren.

LTC. FINDER: | want to take a few m nutes
just to introduce the next speaker, who's Captain
Todd A. Warren, who, by the way, is no relationship

to General Warren A. Todd. It's been hard for ne to
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keep his nane straight.

But before |I introduce Captain Warren and
tal k about typhoid, I want to do a little bit of a
comerci al .

This is for the PEC. For sonme of you who
know about the PEC and those of you who don't, very
quickly let me tell you a little bit about what we
do, how we got started, and also a little priner of
phar macoeconom cs.

Very quickly. 1'll try to go through this
very fast because | don't want to take away from
typhoid. Plus, we were told that we only had 45
m nutes but | guess now we have nore tine, so we can
t ake.

No? Maybe not.

DR. KULLER: We'Ill see.

LTC. FINDER: | could talk about this for
hours.

Very quickly, this is the goal. W're
trying to reduce total health care costs.

(Laughter.)

That's actually the goal of preventive
medi ci ne to reduce total health care.

Here is kind of where it got started. |

don't want to take nuch tinme. But as you can see,
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this is the cost for MEDCOM al one, MEDCOM And this
is one of the things going back in the "80s. It was
goi ng through the roof. W can't account for al
the reduction in cost for pharmaceuticals in MEDCOV
though I think if you look at things |ike drawdown,
changes in the inflation rate and here and there,
you still see a |large percentage that is not
accounted for, and we take credit for sonme of that.

|"d be happy to show you the busi ness plan
if you had tinme, but we can actually show the anmount
of dollars that we've saved in just direct cost.

The point is we've had an inpact but that's
not really what we're here to tal k about. The point
is this is what we got started for

The PEC is a DoD |l evel agency. It started
off as an Army organi zation and then the Air Force
and Navy kind of got involved early on and joined up
and DoD Health Affairs got involved and now we are a
DoD organi zation and the Arny is the executive
agency.

And just to kind of show you some of our
new m ssions, there's been a major change in the way
pharmacy is being -- policy is being set up in DoD
and this is some of the m ssions that the PEC has

taken -- is now in charge of, to include the TRI CARE
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oversight. And the bottomis the pharmacy
prescription database that right now apparently
i nvol ves about 10 mllion prescriptions in the
dat abase. Eventually, every prescription witten in
DoD either at TRICARE or far as CHAMPUS or in the
MIF's will be in this database. That's still years
out still.

Now, very quickly, a quick primer just so
everybody has an idea of what we're tal king about,
phar macoeconom cs. It's very straightforward. And
what we were tal king about this norning, for
exanple, the malaria, it goes along the sane |ines.

This is really what we do and this is what
phar macoeconom cs does. You basically franme a
guestion and we | ook at the entire di sease state.

We don't | ook at whether one drug is cost effective
or not. We |ook at whether what is nobst cost
effective way to treat a particul ar di sease state,
be it typhoid vaccinations, being not really a

di sease state but kind of a disease entity of its
own. O entity is nmaybe a better word. And then we
devel op a nodel, we figure out the approach. You
can read it. |I'mnot going to read it to you.

Very quickly. And this will all nmake sense

as we go through typhoid.
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Very quickly, sone definitions, just so
everybody understands what we're tal king about.

Cost benefit 1is what is normally done out
there. It's generally been the state of the art.
Cost effectiveness is a new process where you don't
-- step back for a second. Cost benefit, you try to
val ue everything in a nonetary term which neans
you're trying to value how nuch is a life worth or
how much is a day of work worth. And cost
effectiveness, which is what we do, we don't try to
val ue those things. W set up a nodel that | ooks at
the amount of dollars it costs to perhaps inmprove
reduced bl ood pressure or the typhoid nodel to save
a day of work in the field. And you'll see that in
t he anal ysi s.

It's not -- and there's sone advantages and
di sadvant ages but that's beyond what | want to say
here. The point is that cost effectiveness is one
ki nd of analysis. Cost benefit is another kind.
And the cost benefit analysis tends to be, for these
ki nds of problens, very difficult to actually do.

And this is some of the issues that we put
into the nmodels and is it chronic or acute. In
typhoid it was neither, but we're | ooking at

mul ti ple doses. In typhoid some of the vaccines are
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mul ti pl e doses and one of themis not. So we | ook
at all these issues.

And the bottom shows you the kinds of
anal ysis we do, whether we do it with a decision
tree, a Markov analysis -- and again, it just means
that there's many different nmethods that can be used
and we try to nmake sure we use the right one for the
ri ght di sease.

And this is just some of the information
that goes into the nodels. W |ook at all the
probabilities. And this information, by the way,
cones fromthe medical literature whenever possible.

VWhat we try to do is we try to have objective data
for every -- everything goes into a nodel is based
on sonme sort of objective data. |In nost cases, if
we can find the literature, we find it. And we go
t hrough hundreds of articles. In sone cases we
can't find it because a |ot of the stuff just isn't
out there. Conpliance is a big issue we just can't
find. There's not a ot of information on
conpliance in the nedical literature.

But we did try to do things in other ways.
Looki ng at databases, for exanmple. Looking across
the mlitary. What is the conpliance or what are

the treatnent failure rates across the mlitary.
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When it cones down to when we can't find
the literature and we can't find it through any kind
of a database search or things |like that, then we
oftentimes go to consensus panels of experts, which
is, as you all know, one of the weakest forns of
evi dence.

Very quickly, 1"lIl just show you them
nodel , the general nodel we have. [It's very
straightforward. There's sonme sort of an
ef fecti veness neasure which is the denom nator.

This can be the percent reduction of blood pressure
if you're |l ooking at blood pressure. 1In the case of
typhoi ds, we have actually two nodels and Captain
Warren will talk about the effectiveness neasure.
This is what we're trying to find, trying to
maximze, if you will. And the top is the cost, the
cost of treating the disease or in this case doing

t he vaccinations, any side effect costs that are an
effect to the mlitary.

If a patient has a side effect |ike upset
stomach and they stay hone and they take sone
Myl anta, that doesn't really cost the governnent
anything, so we only |look at costs that are incurred
by the governnent. W have a very focused

perspective, being this is the governnment and this
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is the health care system s perspective.

We | ook at things like failure costs and
opportunity costs. And you'll see that in the
nodel .

So without any further adieu, I'lIl go ahead
and introduce Captain Warren.

Captain Warren is a pharmacist. His
pharmacy at the University of Nebraska was working
t hrough the PEC about the m ddl e of February as a
clinical pharmacist rotation at Wlford Hall at the
same time the Defense Medical Standards Board asked
us to please | ook at the issue of typhoid, the oral
vacci ne versus the one-shot vaccine. And so he was
here and he took on the responsibility of doing that
anal ysi s.

CAPT. WARREN: Thanks, Dr. Finder.

VWhat |1'd |like to do the next few mnutes is
spend tine tal king about the actual analysis which
we did on the typhoid vaccines. It was a
phar macoeconom ¢ analysis to determ ne which vaccine
was the nost cost effective.

"Il flash a little side up here with some
hi story nunbers on it.

The thing | want you to notice is between

t he Spani sh- American War and World War | was when
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know edge that good field sanitati on would inprove
typhoid. And also it's the tine the typhoid vaccine
was i nvented and mandatory vacci nati ons of troops
occurr ed.

So World War | and thereafter, typhoid did
not make that much of an inpact, whether it was
i nproved field sanitation or the vaccine could be
difficult to determ ne.

| just want to flash a summary of sone of
the currently avail able typhoid vaccines, the first
of which is typhoid vaccine USP. You' ve got a
handout on this.

As | was saying, typhoid vaccine USP has

been around for quite a while. It's a vaccine
that's given initially twice after 28 days. It's
al so the cheapest. It costs 90 cents.

Next on the market was Vivotif. [It's an
oral vaccine. It is a live type 21A whol esal e
vaccine. |It's got a conplex dosing schedule. 1It's

gi ven once every other day for a total of four
doses, which occurs over a tine period of a week and
it costs just over $2.00.

And | ast to enter the market this Spring
was TyphimVl. |It's a cell subunit vaccine. It's

the VI-capsular antigen and it's al so the nost
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expensi ve vaccine but it has an advantage in that
it's given once initially as an I M shot.

| just want to flash up the current CDC
recommendati ons. They do include the mlitary, for
mlitary fol ks who are deploying to an endem c area,
and then of course, travelers.

"1l flash up the preventative nmeasures
slide, not to tell you what they are because | know
you all know, but to relate to you the way we felt
in their inmportance to our project, because none of
the currently avail able typhoid vacci nes have 100
percent efficacy.

Most review articles that we | ooked at and
nost of the experts that we talked to will tell you
t hat typhoid vaccines generally have a 70 percent
efficacy, and 70 percent is the nunber that we used
in our analysis.

The next slide is going to show you sone
side effect incidents. In the past this was a very
big i ssue, especially with typhoid vacci ne USP. And
before that, the mlitary used fairly w dely an
acet one whol esal e vacci ne whi ch had even nore side
effects associated with it.

Vivotif, which is the oral live cel

vaccine is associated with virtually no side

CAPI TAL HI LL REPORTI NG
(202) 466- 9500



© 00 N oo o b~ w N P

N NN N NN R R R R R R R R R
O A W N B O © O N o 0 » W N L O

115
effects, and the newest vaccine on the market, the
Typhim VI, is associated with a nmuch decreased side
effect profile over the old typhoid vacci ne USP.

A unique issue to the Vivotif is its
conpl ex dosing schedule, which brings to point a
conpliance factor. There have been two published
studi es which have | ooked at the conpliance rates or
how wel | sonebody is taking their capsules to

Vivotif, and it was found that between 70 and 80

percent of travelers -- and you have to keep in m nd
these were notivated travelers in the study, will be
conpl i ant.

We tal ked to several people in the
preventive nedicine fields in the various services
and nost felt that this conpliance factor was
probably bel ow 50 percent. For the purposes of this
anal ysis, we used the nunber 65 percent to give the
benefit of the doubt.

Anot her uni que issue with Vivotif is
because it's a live vaccine, the manufacturer
recommends that it be taken 24 hours after
conpleting any antibiotic reginen. The CDC
recommends that it be taken 24 hours after
conpl eti on of prophylaxis with nmefloquine.

If for sone reason you have a troop, a
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sailor or airman who has to be vaccinated before
depl oynment, you have a dil emma, because nefl oqui ne
is dosed once weekly. You start a week before you
| eave or as soon as possible before and the Vivotif,
it's reginen | asts seven days. So you're going to
have one of two problens. Either you're going to
have a delay in the depl oynent of that person or
you're going to have a delay in the protection of
t hat person agai nst malaria. And nost of the typhoid
endem c areas are al so going to be endem c for
mal ari a.

Just briefly, to reiterate what Col onel
Fi nder already went through, this is the methods
that we used in this analysis. First off we did an
extensive literature search to come up with all the
articles we could find which had been done on
typhoi d vacci nes, including review articles,
articles on the efficacy of the vaccines, articles
whi ch | ooked at side effects. And there were a
couple of articles which had al ready been done on
t he pharmacoeconom cs of the vaccines.

Col onel Finder alluded earlier to the
mat hemati cal nodels. This was a rather unique
proposition for this pharmcoeconom ¢ anal ysis.

Most pharmacoeconom cs i s done via a decision tree.
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When deci di ng how to go about comi ng up with our
nodel s, we had a dilemma, so we ended up com ng up
with two mat hemati cal nodel s.

The first one is what we call the standard
nodel . This pertains to personnel who have not yet
depl oyed to an endem c area for typhoid fever. And
t he second nodel we called the depl oynent nodel
This pertains to those personnel who have actually
depl oyed to an area which is endem c for typhoid
fever.

The standard nodel is going to give us a
cost effectiveness ratio which will conpare the
total costs which are associated with a vaccine and
conpare those costs to the nunber of cases of
typhoid which were averted with that vaccine. And
again, it pertains to those personnel who have not
yet deployed to an endem c area.

This is the actual equation. The ratio on
the top is what is the answer. [It's going to give
you a dollar figure per person or per case of
typhoid averted, so it may be $20 per case of
typhoi d averted versus another vaccine, $30. It
costs $30 to avoid one case of typhoid fever.

Let me just go through the variabl es real

qui ckly. Cost of the vaccine plus all the costs
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that go into adm nistering the vaccine -- al cohol
pads, cleaning the guns used to adm nister the
vacci nes and so on. Then we have the sum of all the
side effects which m ght occur and the costs which
t he government would incur in treating those side
effects; the efficacy of the vaccine. Next is the
conpliance rate for the vaccine. This was only if
Vivotif had a conpliance factor which was | ess than
100 percent. The attack rate for typhoid fever and
the costs incurred in treating people who actually
acqui red typhoid fever.

And on the bottom in order to get the
nunber of cases avoided, it's the efficacy, the
conpliance and the attack rate of the disease.

The depl oynment nodel has a little bit
different ratio in the answer. It's going to
calculate the total costs associated with a vaccine
and conpare those costs to the nunmber of nmanhours
whi ch were saved when that vaccine was used. And
again, this applies to those persons who are
actual ly depl oyed.

Just | eave that slide up there.

The only difference in this equation
bet ween this equation and the standard nodel is on

the bottom You'll notice we have in parentheses
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hours lost. This is what we estinmted would be the
aver age nunber of hours for soneone who actually
acqui res typhoid fever.

Once we set up the mathematical nodels, we
noti ced how many hol es we had, how nuch data we were
| acking to actually conplete the analysis. So the
sources of data which we used, we went to the
medical literature, of course, for efficacy, side
effects data. We got sone attack rates fromthe
literature. We went to the Federal Supply Schedul e,
DPSC for cost used in the vaccines, the cost of
equi pnment, and nedi cations used to treat side
effects in typhoid fever.

W went to AFMC to try to get some data on
typhoid attack rates in the world today. W went to
the history books, |ooked at the historical data on
typhoid fever. W talked to various individuals in
preventive nedicine departnments in the three
Services, and | may have talked to some of you in
t he audi ence.

The various personnel centers in the
Services and al so the Defense Manpower Data Center
wer e good sources for denographic data.

We tal ked to various inmunization clinics

anong the three Services to find out how they
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actually adm nistered the vaccines. |If they had the
oral vaccine, did they have patients come back to
get supervised dosing or did they not.

Wth all pharmacoeconom ¢ nodels you have
assunmpti ons which are built into your nodel. Qur
nodel assumed all persons vaccinated were U. S.
mlitary personnel. W did this fromthe point of
view of the U.S. CGovernnent, not the individual
vacci nee. W included only the initial vaccination
in this analysis for several reasons.

Number one, it's difficult to determ ne how
| ong soneone will remain in the Service. The
average is under four years. |It's difficult to
det erm ne how | ong sonmebody is going to remain on a
depl oyabl e status and also if you do a
phar macoeconom ¢ anal ysis which occurs over a period
of years, you have to take a discount factor for
each year the analysis occurs, and it basically
would nullify the results that we would get from
this analysis because it decreases our dollar figure
so much.

We al so assunmed that if you're in a
depl oynment situation, your health care personnel
costs would be nil, because those personnel are

al ready there whether they' re working or not. And
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al so, laboratory costs would be the sane. It would
cost the same to performin the field as they would
back here in the United States.

Again, | already nmentioned the conpliance
rate we used was 65 percent for the Vivotif and the
attack rate that we used was 2 percent or 20 cases
per thousand. And that was a figure that | got from
both review articles and | got that figure from
AFM C. And that was the highest attack rate that I
could conme up with in the world today.

This slide just summarizes the results
whi ch we obtained fromthe standard nodel. A couple
of points to | ook at. Nunber one, how can you have
a cost associ ated when they don't even get a
vaccine. A cost associated with no vaccination
cones fromthose people who've acquired typhoid
fever. Therefore, you have a cost.

Typhi m VI emerged as the wi nner for two
reasons. Nunber one, it does not have any factors
whi ch decrease its efficacy; i.e., conpliance. And
also it has a fairly low side effect profile.

Now t he ol d vacci ne, typhoid vacci ne USP,
is associated with a lot of side effects and that's
the reason that it has such a high dollar figure is

the cost of treating its side effects.
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Vivotif, which has the | owest side effect
profile has the conpliance problem Therefore, you
have nore people who are going to acquire typhoid
fever. Therefore, it's cost was above that of
Typhi m VI .

The results fromthe depl oyment nodel were
simlar, except that no vaccination becane al nost
the nost costly. The reason for that is in the
depl oynment nodel we included the costs associ ated
with | ost work and so no vaccination is going to
yield the nost cases of typhoid fever and therefore,
that's what raised its cost.

The way we canme up with zero as manhours
saved per vaccine is if you don't get any
prophyl axis, you're not going to save any hours.

And that's how we based the manhours saved with the
ot her vacci nes.

| want to flash this slide up because it
gives you an idea of the variables that went into
our analysis. The only one that's not up there is
the efficacy rates for the various vaccines. And I
showed you a slide with those earlier.

In the analysis, once it's perforned, what
we do is a sensitivity analysis, so we plug these

nunmbers in individually fromthe bottom end of the
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range to the top end of the range and then
collectively to see if those nunbers are going to
change the results of the analysis. And that's
what's known as a sensitivity anal ysis.

The next slide is going to give you an idea
what that | ooks |ike when you change the typhoid
fever attack rates. The blue line is no vaccination
and this pertains to the standard nodel. [If you
notice, at about 3 percent on the attack rate, no
vacci nati on becones | ess cost effective than
vaccinating with TyphimVl. And as you approach 10
percent, even the old typhoid vacci ne USP becones
nore cost effective than no vaccination at all. And
again, these are all based on dollar figures.

The next slide is going to show you what
happened when we varied the conpliance rate for
Vivotif. Keep in mnd that at no tinme in the
anal ysis did Vivotif becone the nost cost effective
vaccine to use because there's a cost associ at ed
with having someone go to an immuni zation clinic to
have a supervised dose. So each tinme they go to
take a capsule, if you want to shoot for 100 percent
conpliance there's a cost in | ost work.

Wth this slide, we ignored that |ost work

cost or that opportunity cost and these are the
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results. You have to a approach 80 percent
conpliance with the Vivotif in order to nake it the
nost cost effective vaccine to use. And there may
be situations where you could do this. For exanple,
in basic training. That |ost work could be
contributed to a preparation cost.

The maj or costs that are going to be
associated with your typhoid vaccines are not the
acqui sition costs of the vaccine. You saw where
Typhi m VI costs $5 to acquire or to give one shot in

acqui sition costs versus the old typhoid vacci ne USP

at 90 cents. |It's not the acquisition cost that
accounts for your mmjor costs. It's not the cost of
adm nistration. It's the cost of treating side

effects, and that's the cost of treating those
peopl e who go on to acquire typhoid fever.

Again, as | just touched on earlier, when
you ignore the opportunity costs associated with a
supervi sed Vivotif dosing schedule, it does becone
cost effective if your rate approaches 80 percent.
Ot herwi se, it never was the nost cost effective
vacci ne according to our anal ysis.

A factor which greatly affects the overal
cost for typhoid vaccination, of course, is the

typhoid fever attack rate. At |ow rates, cost per
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peopl e who acquire typhoid fever are negligible.
When the attack rates are high, then your costs are
going to be quite substantial. The take home point
is anything that's going to affect the efficacy of
your vaccine, |like your conpliance rate or your
i nproper storage of the vaccine is going to inpact
your total cost because it's going to decrease the
efficacy of that vaccine.

For the mlitary, the cost effectiveness or
vacci nation may not be the only determnant. 1In
mlitary readi ness, there are many issues that need
to be considered and cost is but one of those. And
again, with the mlitary, your perspective is
i nportant. You may be | ooking at a small unit where
typhoid fever nay be devastating to the
ef fectiveness of that unit, whereas if you | ook at
t he whol e organi zati on which the small organi zation
may be part of, it may not hurt the unit at all, or
that small unit may be like a Patriot mssile
battery. It may inpact the organization as a whole.

TyphimVl with -- et me go back.

One of the things that we found during the

anal ysis was that it is not cost effective to
i mmuni ze troops who are not on a depl oyabl e status.

So one of the ideas we had was if you could
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accurately predict the typhoid fever attack rate for
certain endem c areas, it my be possible to
i mmuni ze on a depl oynent by depl oynent basis. The
data that we obtained from AFM C woul d not meke the
possi bl e as of yet.

Typhi m VI woul d be the nost ideal vaccine
to use if you're vaccinating on a depl oynent by
depl oynment basis for a couple of reasons. Nunber
one, it's one shot. You can ensure conpliance with
it. And also it does not interfere with any of the
ot her prophylaxis which nmay be going on, |ike
mef | oqui ne.

I n conclusion, TyphimVl energed as the
nost cost effective vaccine in nost instances that
we | ooked at. And again, inmunization of personnel
who are not in a deployable status is not cost
ef fective.

Again, | want to stress the preventative
heal th neasures. None of the currently avail able
typhoi d vacci nes offer 100 percent efficacy.
Therefore, the preventative health, good field
sanitation is essential.

Vivotif, if you can give it in a situation
where you can negate the costs of a supervised

dosi ng schedule, it is possible that it could be the
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nost cost effective vaccine only if you can
guar antee 100 percent conpliance. Vaccine that you
give to personnel, of course, who aren't on a
depl oyabl e status, consider that to be a waste.

The recommendati ons fromthe
Phar macoeconom ¢ Center to the Board are you shoul d
not i mmuni ze sonebody agai nst typhoid fever unless
they are considered to be in a deployable status or
a deployable billet, and that would have to be
determ ned by each of the three Services.

If the capability is out there to predict,
accurately predict the typhoid fever attack rates,
t hen you should i mmuni ze on a depl oynent by
depl oynment basis. |If the endem c area does not neet
a certain percentage, i.e., 3 percent, then it is
not cost effective to vaccinate personnel entering
that area. And if you do -- if it would be possible
to immunize in this manner, than TyphimVl is the
only option to use.

And t hen again, our recomrendations for
Vivotif, if you can give it in an environment where
your | ost opportunity costs can be negated or
ignored, like a basic training environnment, then it
can enmerge as your nost cost effective vaccine and

only if it's given so that all your doses are
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supervi sed and you can count on 100 percent
conpl i ance.

That concl udes ny presentation of the
analysis. |s there any questions?

DR. CHIN. Dr. Chin. Wen you tried to
calculate the attack rate, was that the attack rate
of the endem c population or is that sort of an
estimated attack rate of what the mlitary personnel
depl oyed there m ght have?

CAPT. WARREN: It was an estimte.

DR. CHIN. O what?

CAPT. WARREN:. OF the attack rate which the
mlitary personnel would incur when they enter that
ar ea.

DR. CHIN: G ven their observation of the
envi ronnental precaution? That is, if they observed
the environnmental precautions.

CAPT. WARREN: That is sonmething that we
couldn't determ ne.

LTC. FINDER: Can | point out one thing?
In the entire Vietnam War there were only 62
reported cases of typhoid fever. There was probably
four mllion people in Vietnam overall, maybe nore.

And the vaccines only have a 70 percent efficacy.

So based on those numbers, you would have expected
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many nore cases. G anted, there was, |'m sure,
underrreporting, but the point is the actual typhoid
attack rate for soldiers is probably extreme | ow and
beyond probably being actually measured.

So we had to use a nunber that we had to
ki nd of come up with as a consensus nunber, and this
was based a lot on endemic attack rates. And really
the truth is, if you notice in the analysis, we did
-- we let that vary. We let the attack rate vary
because the problem was we did not know the attack
rate. No one really knows the attack rates. And
one of our recomendations in the actual paper,
whi ch we have copies of and we can pass around, is
that there ought to be sone sort of intelligence
| ooking at what the real attack rate are to nake
t hese kind of reconmendati ons because the attack
rate is a critical piece of information.

DR. CHIN. MWy mmjor point is that you could
try to cal cul ate perhaps what the attack rate in the
endem ¢ population is but that would not necessarily
and probably is not the attack rate that you expect
in ternms of the mlitary, the US. mlitary that are
depl oyed there if they follow the precautions.

LTC. FINDER: ©h, absolutely. Personally,

| woul d have gone even farther. | would have said
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we don't give typhoid vaccination at all. Let's
just do preventive neasure; field sanitation, good
wat er hygi ene.

DR. CHIN. That gets ne back to why you go
t hrough all this nodeling.

LTC. FINDER: Well, the nmopdeling though
shows that. It shows that the attack rate is |ess
t han about 10 percent. You know, 10 cases in 1, 000;
that there's no benefit to it whatsoever. The
guestion is, no one really knows what the true
attack rate is. We just don't know that.

CAPT. WARREN: That's part of the reason
that we did the sensitivity analysis. W went from
. 002 percent all the way up to 20 percent.

DR. CHIN: But you used 2 percent, though.

CAPT. WARREN: Yes. W used 2 percent.

But when we -- the only change that we had --

LTC. FINDER: We didn't use 2 percent. W
used .2 percent. It's 20 cases per thousand.

Never mnd. Never mnd. [It's too nuch
conplicated for nme. You're right. Never m nd.

DR. ASCHER: We had this discussion on the
chol era vaccine for deploynment to Africa, and the
guestion was based on one commander as to whet her

the troops needed chol era vaccine. And very quick
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back of the envel ope calculation said if they follow
t he recommendations for sanitation, the risk is
zero. Therefore, the answer was no. It's the sane
argument. And a highly endem ¢ situation where the
popul ati on was runni ng nuch hi gher than 2 percent.
So you can't use the popul ati on nunber. Jim s point,
| guess.

DR. WOLFE: Dr. Wlfe. Two points I'd |ike
to raise. One is that with all three of these
vaccines, if you wait until deploynment, |eaving
within a couple of days, these vaccines really don't
of fer protection until about 14 days, all three of
them So that's a point to consider when you're
wai ting for imrediate enpl oynent to give any of
t hese vacci nes.

The other point is that I think we maybe
have tal ked about this with other vaccines but the
retention factor of whether troops are going to stay
in for nore than two years. |If they are, if you can
get around the cost of admnistering Vivotif, it
becomes much cheaper because of it's five year
protective efficacy.

DR. ASCHER: The recent discussion we had
where we really could have used your help -- and

per haps you'd go back and do it for us, is the
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hepatitis A issue. There's sone situations for the
use of hepatitis A where you get really gray, and
particularly versus I1SG And we could use your help
in the day care unresolved issue. W could use your
help in the cost effectiveness versus a gl obulin,
because that's going to go up for bid. dobulin is
a big problemnationally in terns of availability.
Do we really want to have it any nore? How does
t hat play out?

LTC. FINDER: Can | just make a coupl e of
comments? | don't nean to steal your thunder.

The first thing is we're not the ones who
make the recommendati ons on whet her we should be
vaccinated or not. | nean, that's what -- at |east
| feel what the AFEB does. W're providing the
data. And | think one of the pieces of data we're
seeing is that the attack is a very critical piece
of information. If we don't think the attack rate
is very high, why bother to vaccinate. W weren't
really quite ready to nake that call because it's
not really our call. So we're here to give you sone
i nformation.

COL. BROWNE: Why did you use as your base
case attack rate a rate that wasn't even reached in

Vi et nam or Korea or World War 117?
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CAPT. WARREN: Based on the graph which was
part of the sensitivity analysis, that is the
current attack rate for the Continental United
St at es.

LTC. FINDER: The problemis -- here's the
problem we had to deal with. No one knows what the
attack rate really is and the big difference between
the attack only -- let me go back to the slide. This
may expl ain somewhat what the issue is.

What you're seeing here is that the real
issue with attack rate is whether you should
i mmuni ze at all, so we did go back and | ook at
attack rates like 2 per mllion or 2 per hundred
t housand, whatever that .002 is. And what we're
saying here is that the attack rate, only when you
get to about .3 percent or 3 percent do any of the
vacci nes becone actually at all cost effective
conpared to no vacci nati on.

Now, the truth of the matter is, regardless
of what the attack rate is, the relative difference
bet ween the different vaccines, between Typhi m VI
versus the oral vaccine doesn't really change nuch
either. The point was we just picked a nunber that
we kind of were able to get, kind of a consensus

nunber from AFM C and staff as to what they thought
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ki nd of what the attack rate is, knowing full well
that that is not really the real attack rate.

We had to pick a nunber because we had to
do the analysis. You just can't leave it at zero as
an attack rate because then it doesn't matter. And
then we did the variant. W varied it here to see
what woul d happen at different |evels. And what
this plot is telling you is that as it gets |ower
and | ower, there's no reason to vaccinate. But
that's not our call. Qur call was to do the
anal ysi s.

|"mnot trying to put this on soneone
el se's shoulders. It not that we don't want to do
that. It's just that | think this is a call of the
AFEB to decide is the attack rate of typhoid such
t hat we ought to vaccinate. And ny personal opinion
is it should not be done at all. W don't need to
vacci nat e.

DR. KULLER: | think there's one other part
of this which | would call -- alittle bit of a
difference that I mght call tolerance limts rather
than a sensitivity analysis. | think this is fine
and | think it's very nice froman abstract issue.
But you have to turn it around the other way because

| think what you have to do is | ook at the cost in
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relati onship to other costs. Everything costs
sonet hi ng.

The question would be what's the tol erance
l[imt of acception of typhoid fever cases in the
mlitary given a deploynent. For exanple, if you
depl oyed 100, 000 troops sonepl ace and you got siXx
case of typhoid and two of those cases died from
typhoid, is that an acceptable tolerance limt wth
a vaccine which costs X dollars, you m ght be able
to prevent those two deaths. Can you go back to
congressman X and say because it cost X dollars to
i mmuni ze with typhoid vacci ne we decided not to use
it and therefore, this poor soldier who was from
your district died.

LTC. FINDER: Sir, that's a politica
gquestion which is well beyond the scope of this kind
of anal ysi s.

DR. KULLER: | don't think it is. | think
in dealing with these issues, when you have a
vacci ne which is avail able and the vaccine is safe
and the question beconmes not only -- | mean, |I'm not
di sagreeing with your analysis because | think it's
very good, but | think that you have a tol erance
limts analysis here and that is the anal ysis of

cost effectiveness in relationship to what other
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costs, what else to use the nmoney for. |In other
words, it's not a matter of how nuch does it cost.
The question is what else do you use the noney for
that you have. And what's the tolerance.

| mean, my view of life would be to say the
tol erance of typhoid and the essentially severe
nmorbidity fromtyphoid m ght be zero. W went
t hrough with encephalitis in the past where you had
one case of encephalitis that caused a nati onal
cat astrophe.

So one of the problens that occurs in these
ki nds of nodeling -- and |I'm not sure what the
answer is and you don't know either, and none of us
do. But | think in making a decision about whether
you do or don't use a vaccine which is safe and
efficacious and is available, you have to really set
the tolerance limts. And as |long as you're up
front in doing that and saying we're willing to
accept the reality that we'll have a rate sonmewhat
to Vietnam given good sanitation and good X and Y,
wi t hout doi ng i nmunization. W're willing to accept
the rate of .04 per thousand which is pretty |ow and
it's pretty remarkable and it's very good. And we'd
all sit around the table and say that's phenonenal

success.
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Unfortunately, if you deploy a couple of
hundred thousand troops and end up with six or eight
cases, one of them could be a catastrophe.

LTC. FINDER:. OF course, the flip of that
is even if you give everybody 100 percent
vacci nations you may still have one or two people
die fromtyphoid.

DR. KULLER: But unfortunately in the rea
world, it's like a surgeon operating on sonebody
that's got an X lesion. |If the patient does poorly,
t he surgeon could also ways if you didn't have the
surgery you'd been even worse.

LTC. FINDER: Oh, | understand. |
under st and.

DR. KULLER: If you didn't have the surgery
and did badly, you'd be up the creek.

DR. HANSEN. How many died in Vietnan?

DR. KULLER: | have no idea.

DR. HANSEN:. Well, this doesn't say any
di ed.

DR. KULLER: But how nuch norbidity is
associated with the typhoid.

DR. HANSEN. But | nmean, it's a really bid
di fference between norbidity and death. And the

poi nt you're making is deaths. And these data don't
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show - -

DR. ASCHER: Well, he said his analysis
can't use the years of life lost and all those other
factors. [It's not that kind of analysis.

LTC. FINDER: Well, we could have done that
but that's really a different kind of analysis and
that's actually fraught with probl ens.

The bottomline is you' re right. Soneone
said this is reality and you're absolutely right.
This is reality. But what we're dealing nowwith is
two kinds of issues here. One kind of issue is a
resource allocation issue, which is really a nuch
| arger scale, and then the other issue is nore of a
narrow focus; should we allocate resources to this
i ssue.

And the analysis pretty nmuch says what is
says, based on the attack rates, based on the
conpliance rates, that there may not be a benefit to

this particular issue. Now, in a perfect world where

there's unlimted noney, it's not an issue. 1In a
worl d where there are legal liabilities and
congressnen, it may be an issue. | don't know the

answer to that.
DR. KULLER: And | think your analysis and

the nmethod of using it is excellent. | think the
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problemis one has to carry that forward. | think
this is a beautiful way to carry it the next step,
and that is to say that we can't -- theoretically
can't prevent everything. And what you're doing is
nodel i ng the best preventive approaches, but have to
face the reality that something potentially can
happen.

LTC. FINDER: Two other quick points, if
you don't mind. This will finish the questions.

The first thing was the point you made
about depl oynents and not everybody gets depl oyed
has tine. And one of the points we made in our
di scussion was that it depends on the situation.
Many peopl e deploy and they have plenty of tine to
deploy. | nmean, it nmay take a nonth to get sone
units. Some of these units that were going to
Desert Stormtook two, three nonths to get over
there. They knew they were going. In that kind of
situation it m ght work perfectly fine. |If you' ve
got a ready reaction teamthat's going to be
depl oying in 24 hours, | would say inmunize those
people up front. It's just sonmething that has to be
det er m ned.

And then the third thing is hepatitis A

We have another Air Force resident who just started
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two weeks ago and who's actually doing hepatitis A,
and actually she's talked to a few people in this
room al ready.

DR. ASCHER: We'd like to see that very
much. Thank you.

DR. CHIN: | don't want to beat a dead
horse but my main point was | recognize it's
difficult to estimate a typhoid attack rate. MW
specific question was, was that estimate of the
attack rate in the endem ¢ popul ation. And you
realistically cannot take that, if it is for the
endem c¢ popul ation. You cannot take that rate and
apply it to the mlitary. You have to try to
estimte what you think the rate would be in the
mlitary. You can nmake it high if you want but it
has to be realistic.

CAPT. WARREN: | agree with you and that
was an issue that canme up in the anal ysis.

DR. CHIN: But my question still is that 2
percent, is that the endem c popul ation or what you
think the attack rate would be in the mlitary?

CAPT. WARREN: That's what we felt the
attack rate would be to the mlitary.

LTC. FINDER: No, no, no. Let me explain

because that's not quite the right answer.
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No, no. Here's what we did. W |ooked at
what was avail abl e out there; what the research was.

And the first thing we realized was no one knows
what the attack rate was. No one knows. W called
AFM C. They didn't know. We called people in
preventive medicine. No one knew.

So we were stuck with the dilema. So the
reality is we picked a nunmber and we picked a nunber
hi gher than we thought it would be because we
figured what we really wanted to show -- and this is
what this graph is all about. W wanted to show how
the results change as the attack rate resolved. But
change it. We just picked a number. We could have
pi cked 50 percent. It would not change the
mat hemati cal nodel itself. We could have put .01
percent. We didn't know if we picked a nunmber. Two
percent seened like a fairly ubiquitous number out
t here.

But what the point was doing the
sensitivity analysis or the tolerance levels, if you
will, are what we used to |ook at this. And we know
that 2 percent is probably pretty high. And so
we're saying listen, if at 2 percent it's not cost
effective, then we know that it's not going to be

cost effective at a nore realistic nunber of .01
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percent. And it wasn't based on what we thought was
the attack rate for the endem c popul ati on, though
t hat was one of the things we | ooked at.

Does that answer the question better, sir?

DR. KULLER: W have a question over here.

LT. COL. PARKINSON: One of the things,
Steve -- appreciate that presentation. One of the
things that reminds ne a little bit of Homer
Si npson' s phil osophy on where he's going to cut out
sone noney fromhis famly budget, and he turned to
Marge and said, you know -- he said, we need to cut
out those shots for Maggie. They keep giving her
t hese i mmuni zati ons for di seases she never gets.

(Laughter.)

But carried to its illogical extreme, we
coul d probably not inmmunize agai nst anythi ng because
the attack rates for all of the things we're talking
about are so |low, fortunately, for other reasons.

But what this brings to this discussion --
and 1'd like to just flip it back -- is two things.
First of all, nost of the inmmunization
recomendati ons that are com ng out of ACIP nowadays
because we do have |l ower attack rates, they're based
on indirect cost cal cul ati ons; absenteeism from

wor k, nothers staying honme, those types of things.
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And | think we have to start folding those
into our calculations nore directly in DoD because
with a 24-hour day operation, worl dw de gl obal
thing, single nothers, famlies, that type of stuff,
saying that it doesn't save us direct nedical care
dollars but it saves the line a trenmendous anmount of
indirect what's called line dollars.

And I'Il talk a little bit tonorrow about
how we' re working on breaking down this dichotony
bet ween the DHP budget and the |ine budget, which is
an artificial barrier. And this methodol ogy
reflects it because you're already saying, well,
that's not a nmedical cost. That's why we don't put
it in our calculation.

Those are the very things that should be
folded in at some level. And to think about that
i ssue.

The second thing is, getting back to Dr.
Kuller's point. All these things, you know, the
cost of this is against a background of what we just
heard is a multi-mllion dollar system wth no good
heal th outcones, no good exposure endpoints. And
what is the cost per case of lung cancer prevented
under that systemthat we're | ooking at for the

snoke plumes? | nean, that's kind of a relative
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merit of where the DHP puts dollars vis-a-vis these
t hi ngs.

So interms of -- it's not so nuch -- you
know, this can go on like an epi journal club where
we tal k about the nethodol ogy, but you guys should
be conplinmented for bringing this issue here,
st andardi zi ng the net hodol ogy and --

DR. ASCHER: The | ast vacci ne
recommendati on we wwote is exactly on ny point,
which is the issue of varicella vaccine in recruits.

And it was very inpressive that the main factor
driving the need for varicella vaccine was the

| ogi stical disruption and it was all tinme lost in
getting people off schedule. So the whole thing was
justified based on getting people through basic
training in a timly fashion and those nunbers
overrode everything el se.

You could redo that analysis after the fact
in your model and come up | think with the sane
nunbers. It mght be a good way to |look at it.

LTC. FINDER: Actually, unfortunately,
you're only seeing part of the nodel here. And this
is a nodel that was very unique. | nean, sonme of the
ot her nodels that we did for other diseases actually

rolled into this productivity loss, loss from work
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time for the units.

But we didn't do that here because it was

actually in the nodel, if you | ooked at the
depl oynment nodel. That was the nunber of hours that
were | ost to the commander. | nean, a soldier, you

know, 1,000 hour |ost or 1,200 hours lost to the
conmander, whatever. And that's a very good point,
t hough. And that's sonmething that we are trying to
roll in. It's a difficult one to do, though.

LT. COL. PARKINSON: The other thing that
Dean Bl ackwood here, who's been involved with
recruit medicine at Wlford Hall for years, is that
he estimates right now that 70 percent of all our
recruits com ng through basic are going to be on
depl oynent status. As we downsi ze, as we tal k about
total force, everybody's ready to go. So as that
uni verse gets closer to 100 percent of the people
who come in have a likelihood of going to a renote
area and we control those first six weeks such that
we could give them four supervi sed doses at no
opportunity cost because our staffs are doing that
anyway, you just wal k up when they do their PT in
the norning and pop it in their nouth. | nean,
t hose things becone factors, too.

So, we're noving towards an all depl oyabl e
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force. That ratio is changing.

DR. KULLER: Any other questions?

(No response.)

Okay. We're going to -- unfortunately we
can't find Col onel Leitch right now so we're going
to take a break right now.

Menmbers of the Board, we're going to neet
in the Chesapeake Roomin about 15 mnutes. That's
in the other building I think; correct? The other
building. We'll neet there in about 15 m nutes.
That will be a closed neeting of the Board.

(Wher eupon, the public proceedi ngs were
adj ourned at 2:20 p.m to be reconvened on Friday,

Cct ober 13, 1995 at 8:00 a.m in the sanme place.)
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